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Tables  relating  to  the  three  Thermometers  commonlij 

used.^ 

THE  thermometers  commonly  employed,  are  Fahren- 
heit'Sy  in  tlii^feoimtry  f  universally  ;  Reaumur^s  on  most 
parts  of  the  .continent ;  and  lately  Celsins^s^  or  the  Swe¬ 
dish  theriuolneter,  has  been  adopted  in  France  under  the 
name  of  the  Centigrade,  'Both  the  zero  and  the  divisions 
of  each  of  these  three  differ.  T’he  following  three  tables 
will  give  the  correspondences  of  each  thermometer  for 
every  degree  of  each  from  212®  of  Fahr.  the  boiling  point 
of  water,  to  —  40,  the  freezing  point  of  mercury. 


Table  for  FakrenheWs  Thermometer. 


Fahr. 

Reau. 

Cent. 

212 

80.00 

100.00 

211 

79.55 

99.44 

210 

79.11 

98.88 

200 

78.66 

98.33 

\Fahr. 

Rcau. 

Cent. 

208 

78.22 

97.77 

207 

77.77 

97.22 

206 

77.33 

96.66 

205 

76.88 

96.11 

Fahr, 

Reau. 

Cent. 

204 

76.44 

95.55 

203 

76.00 

95.00 

202 

75.55 

94.44. 

201 

75.  li 

93.88 

•  Aikin’s  Chemical  Diclioimry,  vol.  2. 

f  Great  Ihitam  j  the  same  Thcrmomeler  is  that  which  is  emplojred  ia  the 
United  States.  Ed. 

Vol.  1. 
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Table  for  Reaumur's  Thermometer. 


aa 


F^hr. 

Rf‘au. 

Cent.  '■ 

Fa  hr. 

Reau. 

Cent. 

Fahr. 

Reau. 

Cent. 

53 

9  33 

11.66  1 

21 

-4.88 

-6.11 

-11  . 

-19.11  - 

-23.88 

52 

8.88 

11.11 

20 

o  •  o  o 

6.66 

12 

•19.5  5 

24.44 

5l 

8  44 

10.55 

19 

5.77 

7.22 

13 

20.00 

25.oe 

50 

8.00 

10.00 

18 

6.22 

7.77 

14 

20.44 

25.55 

49 

7.55 

9.44 

17 

6.66 

8.33 

15 

20.88 

26.11 

48 

7.11 

8.88  1 

16 

7.11 

8.88 

16 

21.33 

26.66 

47 

6.66 

o  ^  ^ 
0.0. > 

15 

7.55 

9.44 

17 

21.77 

27.22 

46 

6.22 

7.77 

14 

8.00 

10.00 

18 

22.22 

27.77 

45 

5.77 

7.22 

13 

8.44 

10.55 

19 

22.66 

28.33 

44 

5.33 

6.66 

12 

8.88 

11.11 

20 

23.11 

28.88 

43 

4.88 

6.11 

11 

9.33 

11.66 

21 

23.55 

29.44 

42 

4.44 

5.55 

10 

9.77 

12.22 

22 

24.00 

30.00 

4l 

4  00 

5.0  ) 

9 

10.22 

12.77 

23 

24.44 

30.55 

40 

3  55 

4.44 

8 

10.66 

13.33 

24 

24.88 

31.1 1 

39 

3.11 

3.88 

7 

11.11 

13.88 

25 

25.33 

31.66 

38 

2.66 

J.oo 

6 

11.55 

14.44 

26 

25.77 

32.22 

37 

2.22 

2.77 

5 

12.00 

15.00 

27 

26.22 

32.77 

36 

1.77 

2.22 

4 

12.44 

15.55 

28 

26.66 

c>  rt 

O  O 

35 

1.33 

1.66 

jn 

O 

12.88 

16.1 1 

29 

27.11 

33.88 

34 

0  88 

1.11 

o 

13.33 

16.66 

30 

27.55 

34.44 

-  33 

0.4  4 

0.55 

1 

13.77 

17.22 

31 

28.00 

35.00 

32 

0. 

0. 

0 

14.22 

17.77 

32 

28.44 

35.55 

31 

-0.44’ 

-0.55 

-1 

14.66 

18.33 

33 

28.88 

36.1 1 

30 

0.88 

l.ll 

2 

15.1 1 

18.88 

34 

29.33 

36.66 

29 

1.33 

1.66 

1 5.55 

19.44 

35 

29.77 

37.22 

28 

1.77 

9  O  ') 

4 

16.00 

20.00 

36 

30.22 

37.77 

27 

2.22 

9  77 

5 

16.44 

20.55 

37 

30.66 

<5  O 

00.00 

26 

2.66 

3.00 

6 

16.88 

21.11 

38 

31.11 

38.88 

25 

3.11 

3.88 

7 

17.33 

21.66 

39 

31.55 

39.44 

24 

3.55 

4.44 

8 

17.77 

22.22 

40 

32.00 

40.00 

23 

4.00 

5.00 

9 

18.22 

22.77 

22 

4.44 

5.55 

10 

18.66 

23.33 

Table  for  Reaumur s  Thermometer. 


Rea. 

Cent, 

Fahr. 

Rea. 

Cent. 

Fahr. 

Rea, 

Cent. 

Fahr. 

80 

100. 

212. 

70 

87.5 

189.5 

60 

75. 

167. 

79 

98.75 

209.75 

69 

86.25 

187.25 

59 

73.75 

164.75 

78 

97.5 

207.5 

68 

85. 

185. 

58 

72.5 

162,5 

77 

96.25 

205.25 

67 

83.75 

182.75 

57 

71.25 

160.25 

76 

95. 

2)3. 

66 

82.5 

180.5 

56 

70. 

158. 

75 

93.75 

200.75 

65 

81.25 

178.25 

55 

68.75 

155.75 

74 

92.5 

198.5 

64 

80. 

176. 

54 

67.5 

153.5 

7  3 

91.25 

196.25 

63 

78.75 

173.75 

53 

66.25 

151.25 

72 

90. 

194. 

62 

77.5 

171.5 

52 

65. 

149. 

71 

88.73 

191.75 

61 

76.25 

169.25 

51 

63.75 

146.7? 

Table  for  the  Centigrade  Thermometer. 


iea.  Cent. 
50  62.5 

49  61.25 

48  60. 

47  58.75 

46  57.5 

45  56.25 

44  55. 

43  53.75 

42  52.5 

41  51.25 

40  50. 

39  48.75 

38  47.5 

37  46.25 

36  45. 

35  43.75 

34  42.5 

33  41.25 

32  40. 

31  38.75 

30  37.5 

29  36.25 

28  35. 

27  33.75 

26  32.5 

25  31.25 

24  30. 

23  28.75 


Fa  hr. 

144.5 

142.25 
140. 

137.75 

135.5 

133.25 
131. 

128.75 

126.5 

124.25 

122. 

I  19.75 

117.5 

115.25 
113. 

1 10.75 

108.5 

106.25 
104. 

101.75 

99.5 

97.25 
95. 

92.75 

90.5 

88.25 

86. 

83.75 


Cent. 
27*5 
26  25 
25. 

23.75 

22.5 

21.25 

20. 

18.75 

17.5 

16.25 
15. 

1 3.7  5 

12.5 

1  1.25 

10. 

8.75 

7.5 

6.25 
5. 

3.75 

2.5 

1.25 
0 

-1.25 

2.5 

3.75 

5. 

6.25 


Fahr. 

81.5 

79.25 
77. 

74.75 

72.5 

70.25 

68. 

6.7.75 

63.5 

61.25 
59. 

56.7  5 

54.5 

52.25 
50. 

47.75 

45.5 

43.25 
41. 

38.75 

36.5 

34.25 
32. 

29.75 

27.5 

25.25 
23. 

20.75 


Cent. 

-7.5 

8.75 

10. 

1 1.25 

12.5 

13.75 
15. 

16.25 

17.5 

18.75 

20. 

21.25 

22.5 

23.75 
25. 

26.25 

27.5 

28.75 
30. 

31.25 

32.5 

33.75 

^5. 

36.25 

37.5 

38.75 
40. 


Fah. 

18.5 

16,25 

14. 

11.75 

9.5 
7.25 
5. 

2.75 

0.5 

-1.7: 

4. 

6.2/ 

8.5 
10.7/ 
13. 
15.2: 

17.5 
19.7: 
22. 
24.2/ 

26.5 
28.7: 
31. 
33.2 

35.5 
37.7 
40. 


Table  for  the  Centigrade  Thermometer. 


Cent.\  ReiuA  Fahr. 

212. 
210.2 

208.4 
206.6 

204.8 
203. 
201.2 

199.4 

197.6 

195.8 
194. 
192.2 

190.4 

188.6 

186.8 


86  I  68.8 


Cent.y  Feau.\  Fahr. 

68. 

67.2 

66.4 

65.6 

64.8 
64. 

63.2 

62.4 

61.6 

60.8 
60. 

59.2 

58.4 
57.6 

56.8 


Cent.\  Reaii.\  Fahr. 
56. 

69  55.2 

68  54.4 

67  53.6 

66  52.8 

65  52. 

6t  51.2 
63  50.4 

62  49.6 

61  48.8 

60  48. 

59  47.2 

58  46.4 

57  45.6 

56  41.8 


I 


/ 


Tables  for  reducing  Degrees  of  Beaume^s  Areometer.  85 


Cent. 

Rtau. 

Fahr. 

Ct'Tlt. 

Reau. 

Fahr, 

Cent. 

Reau. 

Fahr. 

55 

44. 

131. 

23 

18.4 

7*3.4 

-9 

-7.2 

15.8 

54 

43.2 

129.2 

22 

17.6 

71.6 

10 

8. 

14. 

53 

42.4 

127.4 

21 

16.8 

69.8 

11 

8.8 

12.2 

52 

41.6 

1  .’5.6 

20 

16 

68. 

12 

9.6 

10.4 

51 

40.8 

123  8 

19 

15.2 

66.2 

13 

10.4 

8.6 

50 

40. 

122. 

18 

14.4 

64.4 

14 

11.2 

6.8 

49 

39.2 

120.2 

17 

13.6 

62.6 

15 

12. 

5. 

48 

38.4 

118.4 

16 

12.8 

60.8 

16 

12.8 

3.2 

47 

37.6 

116.6 

15 

12. 

59. 

17 

13.6 

1.4 

46 

36.8 

114.8 

14 

11.2 

57.2 

18 

14.4 

-0.4 

45 

36. 

113. 

13 

10  4 

55.4 

49 

15.2 

2.2 

44 

35.. 

111.2 

12 

9.6 

53.6 

20 

16. 

4. 

43 

34.4 

109.4 

11 

8.8 

51.8 

21 

16.8 

5.8 

42 

33.6 

107.6 

10 

8 

50. 

22 

17.6 

7.6 

41 

32  8 

105.8 

9 

7.2 

48.2 

23 

18.4 

9.4 

40 

32. 

lot. 

8 

6.4 

46.4 

■24 

19.2 

11.2 

39 

31.2 

102.2 

7 

5.6 

44.6 

25 

20. 

13. 

38 

30.4 

100.4 

6 

4.8 

42.8 

26 

20.8 

14.8 

37 

29.6 

9^.6 

5 

4. 

41. 

27 

21.6 

16.6 

36 

28.8 

96.8 

4 

3.2 

39.2 

28 

22.4 

18.4 

35 

28. 

95 

3 

2.4 

37.4 

29 

23.2 

20.2 

34 

27.. 

93  2 

2 

1.6 

35.6 

30 

24. 

22. 

33 

26.4 

91.4 

1 

0.8 

33.8 

31 

24.8 

23.8 

32 

25.6 

89.6 

0 

0. 

32. 

32 

25.6 

25.6 

31 

24.8 

87.8 

-1 

-0.8 

30.2 

33 

26.4 

27.4 

30 

21. 

86. 

1.6 

28.4 

34 

27.2 

29.2 

29 

23.2 

84.2 

r* 

O 

2.4 

26.6 

35 

28. 

51. 

28 

22  4 

82.4 

4 

3.2 

24.8 

36 

28.8 

32.8 

27 

21.6 

80.6 

5 

4. 

23. 

37 

29.6 

34.6 

26 

20.8 

78.8 

6 

4.8 

21.2 

38 

30.4 

36.4 

25 

20. 

77. 

7 

5.6 

19.4 

39 

31.2 

38.2 

24 

19.2 

75.2 

8 

6.4 

17.6 

40 

32. 

40. 

I 


Tables  for  reducing  the  Degrees  of  Beaume's  Areometer 
into  their  corresjwnding  e.rj)ression  of  Specific 
Gravity. 

Heaume^s  xVreometer  or  Hydrometer,  tlioiigli  not  a  ve- 
r;y' correct  instrument^  is  that  wliich  from  its  convenience 
is  employed  very  commonly  by  the  French  chemists,  who 
are  in  the  liabit  of  expressing  the  strength  or  specific  gra¬ 
vity  of  the  acids,  alcohol,  &c.  wliich  they  employ  by  the 
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m 

scale  of  this  instrument*  It  is  described  by  Beaunie  in 
his  Elemens  de  Pharmacie^  p.  466.  ^ 

The  form  of  this  instrument  is  that  of  the  common  liy-  || 
drometer,  that  is,  a  lengthened  bulb  or  ball  with  a  long 
narrow  stem  rising  from  it,  which  last  is  graduated,  and  i  i 
the  instrument  is  so  poised  that  it  floats  with  nearly  the  || 
whole  of  the  stem  above  the  level  of  the  heaviest  liquid 
whose  density  it  is  to  indicate,  and  with  nearly  the  whole 
of  .the  stem  immersed  when  the  lightest  liquid  is  used. 

A  single  instrument  would  in  strictness  suffice  to  iiidi-  |y 
cate  the  density  of  every  liquid  from  the  lightest  alcohol  H 
to  the  heaviest  acid,  which  would  include  a  range  of  ae-  i 
tual  specific  gravity  from  about  .8  to  2.  (water  being  = 

1.)  But  an  instrument  of  this  kind  must  be  either  ineon-  B 
veniently  long,  or  tlie  stem  must  be  very  wide,  and  the  p 
degrees  too  minute  for  tolerjible  accuracy.  Beaume 
therefore  very  judiciously  divided  it  into  two  scales,  one  I 
of  which  is  the  areometer  for  spirits  and  liquors  lighter  y 
than  water,  and  the  other  the  areometer  for  salts  or  li-  if 
quids  heavier  than  water.  He  has  further  distinguished 
them  by  inverting  the  scales,  that  is  to  say,  in  the  instni- 
ment  for  salts  the  0.  or  zero  is  at  distilled  water,  and  the 
numbers  increase  with  the  increasing  density  of  the  li¬ 
quors  for  w  hich  it  is  used ;  w  hereas  in  the  instrument 
for  spirits  the  numbers  increase  from  the  zero  w  ith  the 
decreasing  density.  Hence  it  is  necessary  to  describe 
these  two  instruments  separately. 

The  hydrometer  for  salts  w  as  made  by  Beaume  in  the 
follow  ing  way  :  the  instrument  w  as  first  immersed  in  w  a¬ 
ter  at  I8.75''  Reaum.  =  about  fiO®  Falir.  and  loaded 
with  mercury  dropped  into  the  bulb  till  it  sunk  so  low'  ^ 
that  only  the  very  top  of  the  stein  w  as  out  of  w  ater,  [ 
which  point  was  marked  as  the  0.  of  the  scale.  The  in¬ 
strument  was  then  removed  to  a  solution  of  common  sail, 
containing  Id  parts  (by  w  eight)  of  salt  to  8d  parts  of  w  a- 


info  corresponding  Hxpression  of  Specific  Gravity.  8/ 

ter,  and  the  hei2;ht  to  which  it  floated  was  marked  on  tho 
stem  as  15°  of  the  scale.  The  interval  between  thesd 
two  points  of  immersion  being  therefore  considered  ai? 
15  degrees,  the  scale  w  as  extended  to  any  required  num* 
her,  merely  by  marking  oft’  w  ith  compasses  an  equal 
tength  of  the  stem,  and  the  whole  was  farther  subdivided 
in  the  same  w  ay.  Beaumc  considered  therefore  that  eve¬ 
ry  degree  of  the  instrument  indicated  a  density  of  liquid 
e(|iial  to  that  of  a  solution  of  common  salt,  in  which  the 
number  of  parts  of  salt  in  100  parts,  by  weight,  of  the 
solution,  w  as  equal  to  the  same  number  on  the  scale  at 
which  the  instrument  floated.  But  as  the  diameter  of  the 
stem  is  seldom  equal  throughout,  he  proposes  to  remedy 
the  incorrectness  produced  by  this  circumstance,  w  here 
greater  accuracy  is  required,  by  immersing  the  instru¬ 
ment  successively  in  solutions  containing  5,  10,  15,  &c. 
per  cent,  of  salt,  and  marking  these  points  as  5,  10, 
15,  &c.  on  the  scale,  or,  to  be  still  more  accurate,  all  the 
individual  degrees  may  be  found  by  actual  experiment. 
In  fact,  even  w  here  the  stem  of  the  instrument  is  per¬ 
fectly  cylindrical,  this  would  be  the  only  way  to  ensure 
perfect  accuracy,  as  a  division  of  equal  distances  on  the! 
scale  w  ould  not  precisely  correspond  with  an  equal  in¬ 
crease  of  percentage  of  salt  in  the  solution. 

'Vht  scale  of  this  instrument  does  not  properly  extend 
higher  tlian  about  30°,  as  this  is  the  point  of  saturation 
of  w  ater  w  ith  salt,  but  it  may  be  lengthened  at  pleasure 
by  marking  oft*  equal  distances  on  the  scale. 

The  follow* ing  table  of  correspondence  betw  een  Beau^ 
tne^s  areometer  for  salts  and  the  actual  expression  of  spe¬ 
cific  gravity  has  been  calculated  by  Mr.  Nicholson,  for 
every  third  degree  (Phil.  Journ.  4to.  vol.  i.  p.  38.)  from 
the  datum  of  Morveau  that  the  66th  degree  corresponds 
w  ith  1.848  sp.  gr.  We  have  added  to  it  the  specific 
gravities  of  of  the  corresponding  solutions  of  com- 
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mon  salt  in  water  as  hif;h  as  30®  of  the  instrument,  as 
given  by  Hassenfratz  in  the  ^th  vol.  of  the  An.  de 
Cliim.  p.  298,  which  ought  therefore  to  be  the  same,  but 
which* actually  differ  in  no  inconsiderable  degree. 

We  have  further  added  the  corresponding  specific  gra¬ 
vities  with  many  of  the  degrees  of  the  hydrometer  from 
18°  to  as  given  by  R.  Bingley,  Esq.  King’s  Assay- 
Master  of  the  Mint,  (Philosophical  Magazine,  vol.  xii.) 
from  actual  experiments  with  a  Paris  hydrometer.  This 
includes  a  specific  gravity  from  1.130  to  1.433,  wliich. 
with  acids,  is  sufficient  for  most  of  the  purposes  of  the 
assayer  or  mineralogist. 


Beaume^s  Hydrometer  for  Salts.  (Temperature  35'*  Fahr.) 

Mtaume,  J^cholson.  Hassenfratz.  Bingley. 

iizSp.  Gr.  i.oooizi.oooorr 

2  1.0128 

3  1.020  1.0192 

4  1.0256 

5  1*0320 

6  1.040  1.0384 

7  1.0448 

8  1.0502 

9  1.064  1.0576 

10  1.0640 

12  1.089  1.0775 

14  1,0910 

15  1.114 

16  1.1045 

18  1.140  1.1182  1.150 

20  1.1320  1.167 


Beautne. 


The  Hydrometer  for  Spirits  is  constructed  exactly  on 
the  same  principle,  and  tlie  mode  of  graduation  is  also 
the  same,  that  is,  by  a  solution  of  salt,  and  not  by  mix- 
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lures  of  alcohol  and  water  of  different  densities.  In  this 
hydrometer  the  zero  is  placed  not  at  the  point  to  which 
tiie  stem  sinks  in  distilled  water,  hut  at  the  point  to 
which  it  falls  in  a  mixture  of  10  parts  of  salt  and  90  of 
Wfiter.  The  interval  hetw  een  this  point  and  that  of  dis¬ 
tilled  w  ater  is  marked  on  the  scale  as  10  degrees^  and 
this  scale  is  continued  upw  aids  on  the  stem  simply  by 
measuring  eipial  portions  by  the  compasses.  The  10th 
degree  of  the  spirit  hydrometer  corresponds  w  ith  the  0. 
of  the  salt  hydrometer,  and  it  is  certainly  a  defect  that  the 
ingenious  inventor  should  have  introduced  this  deviation 
from  w  hat  is  ofiviously  the  natural  zero  in  each  scale^ 
namely,  the  point  of  immersion  in  distilled  w’ater;  since 
it  w  as  as  easy  to  obtain  a  measure  for  10  degrees  of  the 
vseale  of  the  spirit  hydrometer  by  beginning  the  notation 
10  degrees  below  zero  as  at  rhis  point. 

The  correspondence  betw  een  l^eaume’s  spirit  hydra- 
meter  and  the  real  expression  of  specific  gravity  has  also 
heen  calculated  by  Mr.  Nicholson,  and  on  the  following 
data :  viz.  Beaume  found  that  a  spirit  of  .84S  sp.  gr.  at 
Fahr.  gave  37  degrees  of  his  hydrometer;  and  that 
a  mixture  of  two  parts,  by  weight,  of  this  spirit  with  30 
of  water  gave  IS  degrees  of  the  hydrometer  at  the  same 
temperature. 

Tills  mixture  is  found  by  Gilpin*s  valuable  tables  to 
he  =  .991.^  specific  gravity  at  this  temperature,  and 
these  terms,  viz.  .84:2  and  .99 li^  become  .832  and  .9905 
at  55°  Fahr.  or  i0°  Reaum.  the  standard  temperature  of 
the  graduation  of  these  instruments.  AVe  have  given  in 
tlie  article  Alcohol,  p.  30,  A'^ol.  1,  ^  of  this  w  ork,  Beau- 
nie’s  table  of  tlio  density  of  different  mixtures  of  alcohol 
and  water  expressed  in  the  degrees  of  Ids  hydrometer, 
with  the  corresjKuiding  specific  gravities  as  given  by' 
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Hasseiifratz  (An.  Cliim.  tom.  xxxiii.  p.  11.)  we  shall 
here  repeat  the  latter  as  a  comparison  with  tiiose  given 
by  Mr.  Nicholson,  and  which  will  further  shew  the  de¬ 
gree  of  incorrectness  of  Beaume’s  instrument. 


Beaume^s  Hyd,  •ometerfor  Spirits.  (Temperatiiie  55°  F.) 
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ON  SPONTANEOUS  COMBUSTION. 
(Continued  from  page  64.) 


Account  of  a  spontaneous  Infammatioiu  icliicli  happen^ 
ed  at  Spaldings  in  Lincolnshire.^ 

Ix  the  latter  end  of  July,  179J?  ^  hale  of  candle-wirk 
yarn,  made  from  hemp,  in  imitation  of  cotton  yarn,  was 
brought  to  Spalding,  from  Birmingham  ;  it  came  by  in¬ 
land  navigation  to  the  Trent,  was  shipped  at  (lainsho- 
roiigh  for  Boston,  and  unloaded  there  into  a  Spalding 
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lighter ;  so  tliat  it  could  not  have  been  less  than  a  month 
upon  its  passage. 

When  examined,  it  was  found  to  be  so  much  soaked 
with  oil,  resembling  in  smell  rape-oil,  that,  instead  of 
1201b.  the  net  weight  of  the  yarn,  it  weighed  1501b.  or 
thereabojits  ;  but  no  probable  s;iiess  *  could  be  made  of 
the  time  when  the  accident,  by  which  the  oil  had  fallen 
upon  it,  happened. 

It  was  placed  in  a  warehouse  at  Spalding,  where  it 
remained  about  three  weeks  ;  during  the  whole  of  which 
time,  a  journeyman  of  the  shop  it  belonged  to,  and  an 
apprentice,  passed  every  night  close  to  it  in  their  way  to 
bed,  but  they  never  observed  any  smell  issuing  from  it, 
though  they  once,  during  the  latter  part  of  the  time,  as¬ 
sisted  in  removing  it  to  some  distance  from  the  place  in 
which  it  had  stood. 

On  Saturday,  the  Kith  of  August,  the  day  after  it  had 
been  removed,  a  smell  of  tire  was  observed  in  the  house, 
but  it  does  not  seem  probable  that  this  smell  issued  from 
the  bale,  as  the  journeyman  and  apprentice  passed  it  at 
night  as  usual,  and  on  the  next  night  also ;  when,  on  ac¬ 
count  of  the  day  being  Sunday,  the  warehouse  had  re¬ 
mained  shut  the  whole  day  without  any  unusual  smell 
being  observed,  though  on  Sunday  night  the  journeyman 
accidentally  stumbled  upon  it. 

At  three  o\*lock  the  next  morning,  however,  both  were 

*  This  is  1  believe  a  word  which  the  English  consider  as  characteristic  of  the 
American  phiraseolog}',  and  which  has  consequently  been  the  subject  of  their 
ill  timed  ridicule.  They  will  however  now  scarcely  dispute  its  propriety,  since 
it  is  employed,  not  only  l)y  tlic  present  author,  but  by  one  of  their  countrymen 
who  is  regarded  amongst  the  chastest  writers  of  their  language  ;  I  mean  the  ce¬ 
lebrated  Sir  William  Jones. — See  Asiatic  Researches,  vol,  1.  p.  4.  Eng.  edit.4to.— 
If  wg  may  use  a  vulgar  expression,  we  may  say,  “  An  Englishman  may  steal  a 
horse,  w  hilst  an  Irishman  dare  not  look  over  the  hedge.”  After  the  severe,  but 
well  merited  remarks  on  this  subject,  which  lately  appeared  in  the  Port  Folio, 
it  is  to  be  hope<l  the  English  will  admit  their  language  to  be  employed  with 
as  much  propriety  in  America,  as  amongst  themselves.  Ed. 
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awakened  by  a  smoke  of  a  very  suffocatins;  smell ;  they 
immediately  rose,  and  instantly  saw^  on  opening;  the 
warehouse-door,  that  the  bale  was  on  fire,  and  glowin^^ ; 
fortunately  the  warehouse  was  above-stairs,  and  the  bale 
lay  near  the  door  by  which  e;oods  are  taken  in,  so  that 
it  was  easily  thrust  out  into  the  street,  w  here  it  instantly 
blazed  with  sucli  fury  as  to  damage  the  paint  over  the 
door  of  the  house  near  w  liieh  it  lay  ;  it  w  ould  probably 
have  set  fire  to  the  wood-work  ha<!  not  water  been  at 
hand,  w  ith  w  hich  it  was  epienched,  w  hen  four  stone  only 
of  the  varn  w  ere  consumed. 


Xo.  15. 

Account  of  a  Spontaneous  Inflammation^  which  happen¬ 
ed  in  India;  by  Isaac  JlcMruiEs,  Esq.^ 

Ox  c;oinj;;  into  the  arsenal  a  few'  niornin2;s  since,  I 
found  iny  friend  Mr.  Goldinii;,  tiie  commissary  of  stores, 
under  the  greatest  uneasiness,  in  conserjuence  of  an  ac- 
cident  w  hich  liad  liappened  tlie  preceding  night.  A  bot¬ 
tle  of  linseed-oil  had  been  left  on  a  tal)le,  close  to  Avhich 
a  cliest  stood  w  hich  containcfl  some  coarse  cotton  cloth  ; 
in  the  course  (»f  the  night  the  bottle  of  (lil  w  as  throw  n 
down,  and  broken  on  the  cliest,  (by  rats  most  probably,) 
and  part  of  the  oil  ran  into  the  chest,  and  on  the  cloth. 
When  the  chest  was  opened  in  the  morning,  the  cloth 
was  found  in  a  very  strong  degree  of  heat,  and  partly  re¬ 
duced  to  tinder,  and  the  wood  of  the  ]»ox  discoloured,  as 
from  burning.  After  a  most  minute  examination,  n(»  ap¬ 
pearance  of  any  other  iriilainmable  substance  could  he 
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found,  and  how  the  cloth  could  have  been  reduced  to  the 
condition  in  which  it  was  found,  no  one  could  even  con- 
jecture.  The  idea  which  occurred,  and  which  made 
Mr.  Goldiiii;  so  uneasy,  w  as  that  of  an  attempt  to  burn 
the  arsenal.  Thus  matters  w^ere  when  I  joined  him,  and 
when  he  told  me  the  story,  and  shewed  me  the  remain¬ 
der  of  the  cloth.  It  luckily  happened  that,  in  some  che¬ 
mical  amusements,  I  liad  occasion  to  consult  Hopson^s 
Chemistry  a  very  few  days  before,  and  met  with  a  pas¬ 
sage  on  this  particular  subject,  (p.  629,)  which  I  read 
with  a  determination  to  pursue  the  experiment  at  some 
future  period,  l)ut  had  neglected  to  do  so.  The  moment 
I  saw  the  cloth,  the  similarity  of  circumstances  struck 
me  so  forcibly,  that  I  sent  for  the  book,  and  shewed  it  to 
Mr.  Golding,  w  ho  agreed  with  me  that  it  appeared  suffi¬ 
cient  to  account  for  the  accident ;  however,  to  convince 
ourselves,  we  took  a  piece  of  the  same  kind  of  cloth, 
wetted  it  w  ith  linseed-oil,  and  put  it  into  a  box,  w  hich 
W'as  locked  and  carried  to  his  quarters.  In  about  three 
hours  the  box  began  to  smoke,  w  hen,  on  opening  it,  the 
cloth  was  found  exactly  in  the  same  condition  as  that 
which  had  given  us  so  much  uneasiness  in  the  morning : 
and,  on  opening  the  cloth,  and  admitting  the  external 
air,  it  burst  into  tire.  This  w  as  sufficiently  convincing : 
however,  to  make  it  more  certain,  the  experiment  w  ak 
three  times  tried,  and  with  the  same  success. 
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Obsemmtions  on  Spontaneous  Inflammations ;  with  a 
particular  Account  of  that  ichich  happened  on  hoard  a 
Mussian  Frigate  in  the  year  1781  ;  and  of  the  Expe¬ 
riments  made  in  order  to  ascertain  the  cause  of  it.  In 
a  Letter  to  the  Editors^  from  the  Reverend  William 
Tooke,  F.  R.  S.  Member  of  the  Imperial  Academy 
of  Sciences  at  St.  Petersburgh^ 

The  following  observations  on  sjiontaneous  inflamma. 
lions  were  draw^n  up,  a  few  years  ago,  in  Russia :  they 
were  suggested  liy  an  accident  w  hich  liappened  on  hoard 
a  frigate  lying  in  the  harliour  of  Cronstadt,  of  w  hich 
mention  is  made  in  your  last  number.f  I  was  tlien  at 
Cronstadt,  and  consequently  had  an  opportunity  of  pro¬ 
curing  an  accurate  account,  not  only  of  the  accident  it¬ 
self,  but  also  of  the  experiments  made  to  ascertain  tlie 
cause  of  it.  If  you  tliink  proper  to  add  them  to  the  ac¬ 
counts  of  spontaneous  inflammations  which  you  have  al¬ 
ready  published,  you  are  at  liberty  to  do  so. 

The  explication  of  the  causes  of  spontaneous  inflam¬ 
mations,  in  certain  substances  and  compositions,  must 
ever  be  an  object  of  consequence  to  the  magistracy ;  as, 
by  discovering  the  causes  of  such  phsenomena,  tlie  sus¬ 
picion  of  felonious  practices  in  setting  fire  to  buildings 
may  frequently  be  avoided,  and  many  an  innocent  per¬ 
son  saved  from  capital  punishment.  A  bare  attempt  to 
lessen  the  number  of  victims,  that  may  possibly  be  doom¬ 
ed  to  bleed  at  the  bar  of  mistaken  justice,  can  never  be 
thought  either  frivolous  or  impertinent. 

I  intentionally  pass  over  the  pyrnphori^  at  present  so 
w  ell  known  to  chymists,  prepared  from  lalum,  &c.  as  nol 
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properly  belonging  to  my  design,  though  deserving  of  no* 
tice  in  explaining  the  causes  of  spontaneous  inflamma¬ 
tion  ;  nor  shall  I  say  any  thing  of  those  inflammations 
that  happen  in  the  mineral  kingdom,  iu  coal-mines,  alum- 
pits,  &c.  as  they  are  sufficiently  known,  and  their  causes 
have  often  been  discussed. 

Of  incomparably  more  importance,  and  far  less  known, 
are  the  spontaneous  inflammations  of  substances  from  the 
animal  and  vegetable  kingdoms ;  and  these  are  what  t 
design  here  briefly  to  bring  together ;  as  I  firmly  believe, 
that  a  more  extensive  publication  of  these  phjenomena 
may  prove  of  general  utility  to  mankind,  by  lessening  the 
dangers  to  which  they  are  exposed. 

A  recent  instance  will  serve  to  elucidate  what  I  now 
advance.  A  person  of  the  name  of  Rude,  at  that  time 
an  apothecary  at  Bautzen,  had  prepared  a  pyrophoriis 
from  rye-bran  and  alum.  Not  long  after  he  had  made 
fhe  discovery,  there  broke  out,  in  the  village  of  Naus- 
sitz,  a  great  fire,  which  did  much  mischief,  and  was  said 
fo  have  been  occasioned  by  the  treating  of  a  sick  cow  in 
the  cow-house.  Mr.  Riide  knew  that  the  countrymen 
w  ere- used  to  lay  an  application  of  parched  rye-bran  to 
their  cattle,  for  curing  the  thick  neck ;  he  knew  also, 
that  alum  and  rye -bran,  by  a  proper  process,  yielded  a 
pyrophoriis  ;  and  now’  he  wished  to  try  w  hether  parched 
rye-bran  alone  w  ould  have  the  same  eflfect.  According¬ 
ly,  he  roasted  a  quantity  of  rye-bran  by  the  fire,  till  it 
had  acquired  the  colour  of  roasted  coffee.  This  roasted 
bran  he  w  rapped  up  in  a  linen  cloth ;  in  the  space  of  a 
few^  minutes  there  arose  a  strong  smoke  through  the 
cloth,  accompanied  by  a  smell  of  burning.  Not  long  af- 
terw  ards  the  rag  grew  as  black  as  tinder,  and  the  bran, 
now  become  hot,  fell  through  it  on  the  ground  in  little 
balls.  Mr.  Riide  repeated  the  experiment  at  various 
times,  and  ahvavs  with  the  same  result.  Who  now  w  ilT 
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any  longer  doubt,  that  the  frequency  of  fires  in  cow*, 
houses,  which,  in  those  parts,  are  mostly  wooden  build¬ 
ings,  may  not  be  occasioned  by  this  common  practice,  of 
binding  roasted  bran  about  the  necks  of  the  cattle  ?  The 
fire,  after  consuming  the  cattle  and  the  shed,  communi¬ 
cates  itself  to  the  adjoining  buildings  ;  great  damage  en¬ 
sues  ;  and  the  ignorant  look  for  the  cause  in  wilful  and 
malicious  firing,  consequently  in  a  capital  crime. 

Montet  relates,  in  the  Memoires  de  VAcadeniie  de  Pa^ 
ris^  174^?  animal  substances,  under  certain  circum¬ 
stances,  may  kindle  into  flame  ;  and  that  he  himself  has 
been  witness  to  the  spontaneous  accension  of  dung-hills. 
The  woollen  stufl*  prepared  at  Severnies,  which  bears 
the  name  of  Emperors-stuff,  has  kindled  of  itself,  and 
burnt  to  a  coal.  It  is  not  unusual  for  this  to  happen  to' 
woollen  stuffs,  w  hen  in  hot  summers  they  are  laid  in  a 
heap,  in  a  room  but  little  aired. 

In  June,  1781,  the  same  thing  happened  at  a  wool- 
comber^s,  in  a  manufacturing  tow  n  in  Germany,  w  here  a 
heap  of  wool-combings,  piled  up  in  a  close  w  areliouse 
seldom  aired,  took  fire  of  itself.  This  wool  had  been  by 
little  and  little  brought  into  the  warehouse ;  and,  for 
want  of  room,  piled  up  very  high,  and  trodden  down, 
that  more  might  be  added  to  it.  That  this  combed  wool, 
to  w  hich,  as  is  well  know  n,  rape-oil  mixed  w  ith  butter 
is  used  in  the  combing,  burnt  of  itself,  was  sw  orn  by  se¬ 
veral  witnesses.  One  of  them  affirmed  that,  ten  years 
before,  a  similar  fire  happened  among  the  flocks  of  w  ool 
at  a  clothier’s,  wdio  had  put  them  into  a  cask,  w  here  they 
wxre  rammed  hard,  for  their  easier  convevauce.  This 
wool  burnt  from  w'ithin  outwards,  and  liecame  quite  a 
coal ;  it  w  as  very  certain  that  neither  fire  nor  light  had 
lieen  used  at  the  packing,  consequently  the  above  fires 
arose  from  similar  causes. 

In  like  manner  very  credible  cloth-workcrs  have  cer- 


On  Spontanpona  Inflammations,  97 

tlfied,  that  after  they  have  bought  wool  that  was  become 
wet,  and  packed  it  close  in  their  warehouse^  this  wool 
has  burnt  of  itself ;  and  very  serious  consequences  might 
have  followed,  if  it  had  not  been  discovered  in  time. 

'^riie  spontaneous  accension  of  various  matters  from 
the  vegetable  kingdom,  as  wet  hay,  corn,  and  madder, 
and  at  times  wet  meal  and  malt,  are  already  sufficiently 
known.  Experiments  have  likewise  repeatedly  been 
made  with  regard  to  such  phaenomena  ;  and  it  will  pre¬ 
sently  appear,  that  hemp,  or  Hax,  and  hemp-oil,  have  fre¬ 
quently  given  rise  to  dreadful  conllagrations.  Montet 
says  :  In  the  ^ear  17^7^  ^  of  sail-cloth,  called  pre- 
Inrtj  having  one  side  of  it  smeared  with  ochre  and  oil, 
took  fire  in  the  magazine  at  Brest,  where  it  had  probably 
kindled  of  itself.  It  is  not  at  all  unlikely  that  many  tires 
ill  sea-ports  have  arisen  from  these  self-accensions ;  as 
has  often  hapfiened  that,  after  the  strictest  inquiry,  the 
real  cause  of  them  has  not  been  discovered. 

About  twenty  years  ago,  several  tires  broke  out  within 
a  short  space  of  time  in  a  rope-walk,  and  in  some  wooden 
houses,  at  8t.  Petersburgh ;  and,  in  all  these  instances, 
not  the  slightest  trace  of  wilful  firing  could  be  found: 
but  there  was  lying  in  the  rope- walk,  where  the  cables 
for  the  navy  are  made,  a  great  heap  of  hemp,  among 
which  a  considerable  quantity  of  oil  had  been  carelessly 
spilt,  and  it  was  therefore  declared  spoilt;  for  which 
reason  it  had  been  bought  at  a  low'  price,  and  put  up  to¬ 
gether,  and  was  held  to  be  the  cause  of  the  fire.  The 
inferior  inhabitants  of  that  part  of  the  tow  n  had  likewise 
bought  of  this  spoilt  hemp,  at  a  cheaper  rate  than  usual, 
for  closing  the  chinks,  and  caulking  the  w  indow  s  of  their 
houses,  which  are  constructed  of  balks  laid  one  ujion  the 
other.  At  this  rope- w  alk,  coils  of  cable  have  been  found 
hot,  and  the  people  have  been  obligf'd  to  separate  them, 
to  prevent  farther  danger. 

VoL.  T. 
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It  was  in  the  spring  of  the  year  1780,  that  a  fire  was 
discovered  on  board  a  frigate  lying  in  the  road  oft*  Cnni- 
stadt;  which,  if  it  had  not  been  timely  extinguished, 
would  have  endangered  the  whole  fleet.  After  the  se¬ 
verest  scrutiny,  no  cause  of  the  fire  was  to  be  found  ;  and 
the  matter  was  forced  to  remain  without  explanation,  but 
with  strong  surmises  of  some  wicked  incendiary  l)eingat 
the  bottom  of  it.  In  the  month  of  August,  in  the  same 
year,  a  fire  broke  out  at  tlie  Iiemp-magazine  at  Bt.  Peters- 
burgh,  by  which  several  hundred  thousand  poods  *  of 
hemp  and  flax  were  consumed.  Tlie  walls  of  the  maga¬ 
zine  are  of  brick,  the  floors  of  stone,  and  Ihe  rafters  and 
covering  of  iron  ;  it  stands  alone  on  an  island  in  the  Ne¬ 
va,  on  w  hich,  as  well  as  on  board  the  ships  lying  in  the 
Neva,  no  fire  is  permitted.  In  Bt.  Petersburg!!,  in  the 
same  year,  a  fire  was  discovered  in  the  vaulted  shop  of  a 
furrier.  In  these  shops,  which  are  all  vaults,  neither  fire 
nor  candle  is  allowed,  and  the  doors  of  them  are  all  of 
iron.  At  length  the  probable  cause  was  found  to  be,  that 
the  furrier,  the  evening  before  the  fire,  had  got  a  roll  of 
new  cere-cloth,  (much  in  use  here  for  covering  tables, 
counters,  &c.  being  easily  wiped  and  kept  clean,)  and 
had  left  it  in  his  vault,  where  it  was  found  almost  con¬ 
sumed. 

In  the  night  between  the  ;20th  and  21st  of  April,  1781, 
a  fire  was  seen  on  board  the  frigate  Maria,  which  lay  at 
anchor,  with  several  other  ships,  in  the  road  oft‘  the  island 
of  Cronstadt ;  the  fire  was  however  soon  extinguished  ; 
and,  by  the  severest  examination,  little  or  nothing  could 
be  extorted  concerning  the  manner  in  which  it  had  ari¬ 
sen.  The  garrison  was  threatened  with  a  scrutiny  that 
should  cost  them  dear ;  and,  while  they  were  in  this  cru¬ 
el  suspense,  the  wisdom  of  the  sovereign  gave  a  turn  to 
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liie  affair,  which  quieted  the  miuds  of  all,  by  pointing 
out  the  proper  method  to  be  pursued  by  the  commission¬ 
ers  of  inquiry,  in  the  following  order  to  Count  Cher- 
nichef. 

When  we  perceived,  by  the  report  you  have  deli- 
vered  in  of  the  examination  into  the  accident  that  hap- 
pened  on  board  the  frigate  Maria,  that,  in  the  cabin 
where  the  fire  broke  out,  there  were  found  parcels  of 
matting,  tied  together  with  packthread,  in  which  the 
soot  of  burnt  fir-wood  had  been  mixed  with  oil,  for  the 
purpose  of  painting  the  ship’s  bottom,  it  came  into  our 
mind,  that,  at  the  fire  which  happened  last  year  at  the 
hemp-warehouses,  the  following  cause,  among  others, 
was  assigned,  that  the  fire  might  have  proceeded  from 
the  hemp  being  bound  up  in  greasy  mats,  or  even  from 
such  mats  having  lain  near  the  hemp  :  therefore,-  ne- 
gleet  not  to  guide  your  farther  inquiries  by  this  re- 
mark.” 

As,  upon  juridical  examination,  as  well  as  private  in¬ 
quiry,  it  was  found  that,  in  the  ship’s  cabin,  where  the 
smoke  appeared,  there  lay  a  bundle  of  matting,  contain¬ 
ing  Russian  lamp-black,  prepared  from  fir-soot,  moisten¬ 
ed  with  hemp-oil  varnish,  which  was  perceived  to  have 
sparks  of  fire  in  it  at  the  time  of  the  extinction,  the  Rus¬ 
sian  admiralty  gave  orders  to  make  various  experiments, 
in  order  to  see  whether  a  mixture  of  hemp-oil  varnish 
and  the  forementioned  Russian  black,  folded  up  in  a  mat 
and  bound  together,  would  kindle  of  itself. 

They  shook  forty  pounds  of  fir-wood  soot  into  a  tub, 
and  poured  about  thirty- five  pounds  of  hemp-oil  varnish 
upon  it ;  this  they  let  stand  for  an  hour,  after  which  they 
poured  oft‘  the  oil.  The  remaining  mixture  they  now 
w  rapped  up  in  a  mat,  and  the  bundle  w  as  laid  close  to 
the  cabin,  w  here  the  midshipmen  had  their  birth.  To 
avoid  all  suspicion  of  treachery,  tw  o  officers  sealed  both 
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It  was  in  the  spring  of  the  year  1780,  that  a  fire  wa* 
discovered  on  board  a  frigate  lying  in  the  road  ofl*  Cron- 
stadt;  which,  if  it  had  not  been  timely  extinguished, 
would  have  endangered  the  whole  fleet.  After  the  se- 
verest  scrutiny,  no  cause  of  the  fire  was  to  be  found  ;  and 
the  matter  was  forced  to  remain  without  explanation,  but 
with  strong  surmises  of  some  wicked  incendiary  being  jit 
the  bottom  of  it.  In  the  month  of  August,  in  tlie  same 
year,  a^^fire  broke  out  at  the  hemp-magazine  at  St.  Peters- 
burgh,  by  which  several  hundred  tliousand  poods  *  of 
hemp  and  flax  were  consumed.  The  walls  of  the  maga¬ 
zine  are  of  brick,  the  floors  of  stone,  and  ^he  rafters  and 
covering  of  iron  ;  it  stands  alone  on  an  island  in  the  Ne¬ 
va,  on  which,  as  well  as  on  board  the  sliips  lying  in  the 
Neva,  no  fire  is  permitted.  In  St.  Petersburgh,  in  the 
same  year,  a  fire  was  discovered  in  the  vaulted  shop  of  a 
furrier.  In  these  shops,  which  are  all  vaults,  neither  fire 
nor  candle  is  allowed,  and  the  doors  of  them  are  all  of 
iron.  At  length  the  probable  cause  was  found  to  be,  that 
the  furrier,  the  evening  before  the  fire,  had  got  a  roll  of 
new  cere-cloth,  (much  in  use  here  for  covering  tables, 
counters,  &c.  being  easily  wiped  and  kept  clean,)  and 
had  left  it  in  his  vault,  where  it  was  found  almost  con¬ 
sumed. 

In  the  night  between  the  ^Oth  and  21  st  of  April,  1781, 
a  fire  was  seen  on  board  the  frigate  Maria,  which  lay  at 
anchor,  with  several  other  ships,  in  the  road  oil*  the  island 
of  Cronstadt ;  the  fire  was  however  soon  extinguished ; 
and,  by  the  severest  examination,  little  or  nothing  could 
be  extorted  concerning  the  manner  in  which  it  had  ari¬ 
sen.  The  garrison  was  threatened  with  a  scrutiny  that 
should  cost  them  dear ;  and,  while  they  were  in  this  cru¬ 
el  suspense,  the  wisdom  of  the  sovereign  gave  a  turn  to 

*  A  pood  consists  of  40  pounds  Russ,  or  36  pounds  Ens^llsh. 
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Hie  afiFair,  which  quieted  the  minds  of  all,  by  pointing 
out  the  proper  method  to  be  pursued  by  the  commission¬ 
ers  of  inquiry,  in  the  following  order  to  Count  Cher- 
nichef. 

When  we  perceived,  by  the  report  you  have  deli- 
vered  in  of  the  examination  into  the  accident  that  hap- 
pened  on  board  tlie  frigate  Maria,  that,  in  the  cabin 
where  the  tire  broke  out,  there  were  found  parcels  of 
matting,  tied  together  with  packthread,  in  which  the 
soot  of  burnt  fir-wood  had  been  mixed  with  oil,  for  the 
purpose  of  painting  the  ship’s  bottom,  it  came  into  our 
mind,  that,  at  the  fire  which  happened  last  year  at  the 
hemp-warehouses,  the  follow  iug  cause,  among  others, 
was  assigned,  that  the  fire  might  have  proceeded  from 
the  hemp  being  bound  up  in  greasy  mats,  or  even  from 
such  mats  having  lain  near  the  hemp  :  therefore,,  ne- 
gleet  not  to  guide  your  farther  inquiries  by  this  re- 
mark.” 

As,  upon  juridical  examination,  as  well  as  private  in¬ 
quiry,  it  was  found  that,  in  the  ship’s  cabin,  w  here  the 
smoke  appeared,  there  lay  a  bundle  of  matting,  contain¬ 
ing  Russian  lamp-black,  prepared  from  fir-soot,  moisten¬ 
ed  w  itli  hemp-oil  vjirnish,  w  liich  w  as  perceived  to  have 
sparks  of  fire  in  it  at  the  time  of  the  extinction,  the  Rus¬ 
sian  admiralty  gave  orders  to  make  various  experiments, 
in  order  to  see  w  hetlier  a  mixture  of  hemp-oil  varnish 
and  the  forementioned  Russian  black,  folded  up  in  a  mat 
and  bound  together,  would  kindle  of  itself. 

They  shook  forty  pounds  of  fir-wood  soot  into  a  tub, 
and  poured  about  thirty-five  pounds  of  hemp-oil  varnish 
upon  it ;  this  they  let  stand  for  an  hour,  after  which  they 
poured  oft*  the  oil.  The  remaining  mixture  they  now 
wrapped  up  in  a  mat,  and  the  bundle  w  as  laid  close  to 
the  cabin,  w  here  the  midshipmen  had  their  birth.  To 
avoid  all  suspicion  of  treachery,  tw  o  otficers  sealed  both 


4 


100 


On  Spontaneous  Inflammations. 

the  mat  and  the  door  with  their  own  seals,  and  stationed 
a  watch,  of  four  sea-officers,  to  take  notice  of  all  that 
passed  the  whole  night  through ;  and,  as  soon  as  any 
smoke  should  appear,  immediately  to  give  information  to 
the  commandant  of  the  port. 

The  experiment  was  made  the  26tli  of  April,  about  1 1 
o^clock  A.  M.  in  presence  of  all  the  officers  named  in  the 
commission.  Early  on  the  following  day,  about  6  o’clock 
A.  M.  a  smoke  appeared,  of  which  the  chief  command¬ 
ant  was  immediately  informed  by  an  officer ;  he  came 
with  all  possible  speed,  and,  through  a  small  hole  in  the 
door,  saw  the  mat  smoking.  Without  opening  the  door, 
he  dispatched  a  messenger  to  the  members  of  the  com- 
/  mission ;  but,  as  the  smoke  became  stronger,  and  fire 
began  to  appear,  the  chief  commandant  found  it  necessa¬ 
ry,  without  waiting  for  the  members  of  the  commission,  to 
break  the  seals  and  open  the  door.  No  sooner  was  the 
air  thus  admitted,  than  the  mat  began  to  burn  with  great¬ 
er  force,  and  presently  it  burst  into  a  flame. 

The  Russian  Admiralty,  being  now  fully  convinced  of 
the  self-enkindling  property  of  this  composition,  trans¬ 
mitted  their  experiment  to  the  Imperial  Academy  of  Sci¬ 
ences  ;  who  appointed  my  friend  Mr.  Georgi,  a  very 
learned  and  able  adjunct  of  the  Academy,  to  make  far¬ 
ther  experiments  on  the  subject,  and  to  him  I  am  chiefly 
indebted  for  this  account ;  though,  being  myself  at  the 
time  upon  a  visit  to  some  of  my  old  parishioners  at  Cron- 
stadt,  I  made  myself  acquainted  with  many  of  the  cir¬ 
cumstances  on  the  spot. 

The  experiments  of  this  ingenious  chemist  are  of  great 
importance,  as  they  form  a  valuable  addition  to  our  know- 
ledge  on  the  subject ;  and  are  very  remarkable  from  the 
occasion  that  led  to  these  discoveries. 

Previous  to  the  relation  of  the  experiments,  it  is  neces¬ 
sary  to  observe,  that  the  Russian  fir-black  is  three  or  four 


On  fipnvtnnemis  Injlammation9»  101 

times  more  heavy,  thick,  and  unctuous,  than  that  kind  of 
paintci^s  black  which  the  Germans  call  kien-rahm.  The 
former  is  gathered  at  Ochta,  near  St.  Petersburgh,  at 
Mosco,  at  Archangel,  and  other  places,  in  little  wooden 
huts,  from  resinous  fir-wood,  and  the  unctuous  bark  of 
birch,  by  means  of  an  apparatus  uncommonly  simple, 
consisting  of  pots  without  bottoms  set  one  upon  the  other; 
and  is  sold  very  cheap.  The  famous  fine  Gennan  kien- 
rahm  is  called  in  Russia  Holland's  black.  In  what  fol- 
low's,  when  1  speak  of  raw  oil,  it  is  to  be  understood  of 
linseed -(ul  or  hemp-oil ;  but  most  commonly  the  latter. 
The  varnish  is  made  of  five  pounds  of  hemp-oil  boiled 
witfi  two  ounces  and  a  half  of  minium.  For  w  rapping 
up  the  composition,  Mr.  Georgi  made  use  of  coarse  hemp- 
linen,  and  always  single,  never  double.  The  impregna¬ 
tions  and  commixtures  were  made  in  a  large  wooden 
bowl,  in  which  they  stood  open  till  they  w  ere  w  rapt  up 
in  linen. 

Til  at  T  may  not  be  too  prolix,  I  will  select  and  com¬ 
municate  only  such  of  the  experiments  as  w  ere  most  re¬ 
markable,  and  succeeded  best. 

Thi  *ee  pounds  of  Russian  fir-black  were  slowly  im¬ 
pregnated  with  five  pounds  of  hemp-oil-varnish ;  and, 
w  hen  the  mixture  had  stood  open  five  hours,  it  w  as  bound 
up  in  linen,  ily  this  process  it  became  clotted ;  but 
some  of  the  black  remained  dry.  When  the  bundle  had 
lain  sixteen  hours  in  a  chest,  it  was  observed  to  emit  a 
very  nauseous,  and  rather  putrid,  smell,  not  quite  unlike 
that  of  boiling  oil.  Some  parts  of  it  became  warm,  and 
steamed  much  ;  this  steam  was  watery,  and  by  no  means 
infiamma])le.  Eighteen  hours  after  the  mixture  was  wrapt 
up,  One  place  became  brown,  emitted  smoke,  and  directly 
afterw  ards  glow  ing  fire  appeared.  The  same  thing  hap¬ 
pened  in  a  second  and  a  third  place ;  though  other  places 

ere  scarcely  warm.  The  fire  crept  slowly  around,  and 
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gave  a  thick^  grey,  stinking  smoke.  Mr.  Georgi  took  the 
bundle  out  of  the  chest,  and  laid  it  on  a  stone  pavement ; 
when,  on  being  exposed  to  the  free  air,  there  arose  a  slow 
burning  flame,  a  span  high,  with  a  strong  body  of  smoke. 
Not  long  afterwards  there  appeared,  liere  and  there,  se¬ 
veral  chaps,  or  clefts,  as  from  a  little  volcano,  the  vapour 
issuing  from  which  burst  into  flame.  On  his  ])reaking  the 
lump,  it  burst  into  a  very  violent  flame,  full  three  feet 
high,  ^ which  soon  grew  less,  and  then  went  out.  The 
smoking  and  glowing  fire  lasted  for  the  space  of  six 
hours  ;  and  afterwards  the  remainder  continued  to  glow 
without  smoke  for  tw  o  hours  longer.  The  grey  earthy 
ashes,  when  cold,  Aveighed  about  five  ounces  and  a  lialf. 

In  another  experiment,  perfectly  similar  to  the  forego¬ 
ing,  as  far  as  relates  to  the  composition  and  quantities, 
the  enkindling  did  not  ensue  till  forty -one  hours  after  the 
impregnation  :  the  heat  kept  increasing  for  three  hours, 
and  then  the  accension  follow  ed. 

It  is  Avorthy  of  remark,  that  these  experiments  succeed¬ 
ed  better  on  liright  days  than  on  such  as  were  rainy  ;  and 
the  accension  came  on  more  rapidly. 

In  another  experiment,  three  pounds  of  Russian  fir- 
black  Avere  sloAvly  impregnated  w  ith  three  pounds  of  raAv 
hemp-oil ;  and  the  accension  ensued  after  nine  hours. 

Three  quarters  of  a  pound  of  German  rahm  were  sIoav- 
ly  impregnated  w  ith  a  pound  and  a  half  of  hemp-oil  var¬ 
nish.  The  mixture  remained  seventy  hours  before  it  be¬ 
came  hot  and  reeking.  It  then  gradually  became  hotter, 
and  emitted  a  strong  exhalation ;  the  effluvia  Avere  moist, 
and  not  inflammable.  The  re-action  lasted  thirty-six 
hours,  during  which  the  heat  was  one  Avhile  stronger,  and 
then  weaker,  and  at  length  quite  ceased. 

Stove  or  chimney  soot,  mostly  formed  from  birch-Avood 
smoke,  was  mingled  with  the  above-mentioned  sub- 
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stances  and  tied  up ;  the  compound  remained  cold  and 
quiet. 

Russian  fir-black,  mixed  with  equal  parts  of  oil  of 
turpentine,  aud  bound  up,  exhibited  not  the  least  re-ac- 
tion  or  warmth. 

Birch-oil,  mixed  with  equal  parts  of  Russian  fir-black, 
and  bound  up,  be^an  to  grow^  warm  and  to  emit  a  vola¬ 
tile  smell ;  but  the  warmth  soon  went  off  again. 

From  the  experiments  of  the  Admiralty,  and  of  Mr. 
Georgi,  we  learn,  not  only  the  decisive  certainty  of  the 
self-accension  of  soot  and  oil,  w  hen  the  two  substances 
are  mixed  under  certain  circumstances,  but  also  the  fol¬ 
low  ing  particulars. 

Of  the  various  kinds  of  soot,  or  lamp-black,  the  expe¬ 
riments  succeeded  more  frequently  and  surely  with  the 
coarser,  more  unctuous,  and  heavier,  like  Russian  pain¬ 
ters  black,  than  w  ith  fine  light  German  rahm^  or  with 
eoarse  cliimney-soot.  In  regard  to  oils,  only  those  expe¬ 
riments  succeeded  w  hich  were  made  w  ith  drying  oils,  ei¬ 
ther  raw  or  boiled.  The  proportions  of  the  soots  to  the 
oils  w  ere,  in  the  successful  experiments,  very  various ; 
the  mixture  kindled  w  ith  a  tenth,  a  fifth,  a  third,  with  an 
equal,  and  likewise  w  ith  a  double,  proportion  of  oil.  In 
general,  however,  much  more  depends  on  the  mode  of 
mixture,  and  the  manipulation  ;  and,  as  Mr.  Georgi  often 
observed,  on  the  weather :  fqrt  in  moist  w  eather,  the  bun¬ 
dles,  after  becoming  warm,  would  frequently  grow  cold 
again. 

It  is  in  all  respects  remarkable,  that  it  should  never 
till  now  have  been  observed,  that  a  mixture  which  has 
been  made  millions  of  times,  in  all  proportions  and  quan¬ 
tities,  for  painting  of  ships,  and  the  outsides  of  w^ooden 
houses,  and  sometimes  intentionally,  sometimes  acciden¬ 
tally,  left  covered  or  open,  a  longer  or  a  shorter  time, 
should  be  capable  of  kindling  of  itself.  It  is  highly  pro- 
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bable^  that,  even  on  this  occasion,  it  was  entirely  owing 
to  the  attention  of  tlie  Kmpress  that  it  was  made  an  ob¬ 
ject  of  inquiry,  or  even  that  it  was  at  all  observed. 

Before  I  finish  this  paper,  I  will  just  mention  a  self- 
accension,  not  noticed  till  of  late,  and  that  by  Mr.  Hage- 
mann,  an  apothecary  at  Bremen.  He  prej)ared  a  boiled 
oil  of  hyoscyamus^  or  henbane,  in  the  usual  w  ay,  w  ith 
common  oil.  The  humidity  of  the  herb  was  nearly  eva¬ 
porated^  when  he  was  called  away  by  other  atiairs,  and 
was  obliged  to  leave  the  oil  on  the  fire.  The  evapora¬ 
tion  of  the  humidity  was  hereliy  carried  so  far,  that  the 
herb  could  easily  be  rubbed  to  jiowder.  The  oil  had 
lost  its  green  colour,  and  had  become  brownish.  In  this 
state  it  was  laid  on  the  straining-cloth,  and  placed  in  the 
garden,  behind  the  house,  in  the  open  air. 

In  the  space  of  half  an  hour,  on  coming  again  to  this 
place,  he  perceived  a  strong  smoke  there,  though  he 
thought  the  oil  must  long  have  been  cooled  :  on  closer 
inspection,  he  found  that  the  smoke  did  not  proceed  from 
the  oil,  but  from  the  herb  on  the  straining-chdh  ;  at  the 
the  same  time  the  smell  l)etrayed  a  concealed  fire. 

He  stirred  the  herb  about,  and  blew  into  it  w  ith  a  bel¬ 
lows,  whereupon  it  broke  out  into  a  bright  tiame.  Had 
this  herb  been  placed  in  the  house,  near  the  fire,  it  might 
easily  have  been  supposed  that  a  spark  had  llown  into  it, 
which  had  caused  the  infliHiimation  ;  but  this  was  not  the 
case;  the  herb  had  kindled  of  itself.  We  see  from  this, 
that  those  w  ho  are  intrusted  w  ith  (he  preparation  of  boil¬ 
ed  oils  should  take  care  they  do  not  give  occasion  to  dan¬ 
gers  by  fire,  wdiich  may  excite  suspicions  of  felonious  de¬ 
signs,  to  the  ruin  of  innocent  persons  in  their  lives  or  re¬ 
putations.  I  am,  &c.  W.  'I'ooKK. 

fTo  be  contimieihj 


hescyqnion  of  a  Stove,  105 

Xo.  11. 

Descriptioit  (jf  a  Stove  on  the  Principles' of  the  Swedish 
Fire-place^  with  I  lead -openings^  by  Citizen  Guyton.* 

'Fur  inu*  principles  of  constructini;  fire-places,  so  as 
to  ohlain  the  greatest  heat  with  tlie  least  consumption  of 
fuel,  have  been  known  for  some  time  in  France  ;  but  they 
have  been  miicli  less  njencrally  adopted,  than  the  necessi¬ 
ty  for  economising  fuel  demands.  We  see  many  fire¬ 
places  so  deep  as  to  consume  double  the  quantity  of  fuel 
necessary,  and  yet  heat  the  apartment  but  faintly,  where 
half  t.he  expense  might  be  spared  by  altering  the  fire¬ 
place  according  to  Count  Kuniford\s  plan. 

If  a  chimnev  smoke,  instead  of  re  due  in  2:  the  tunnel  to 
proper  dimensions,  so  tliat  descending  currents  cannot 
take  place  in  it,  scarcely  any  remedy  is  thought  of  but 
air-h(des,  wliich  re(|ulre  tiie  sacrifice  of  a  certain  quantity 
of  fuel,  to  counterbalance  the  cilect  of  the  cold  air  conti- 
nually  enierigg. 

'Fhe  use  of  the  Swedish  stoves  is  probably  yet  rare, 
from  their  not  liaving  lieen  constructeil  on  just  principles, 
or  in  tlie  best  proportions,  at  their  first  introduction.  As 
I  have  had  one  made,  wliich  apj)ears  to  many  of  my 
friends  to  produce,  an  astonishing  efiect,  in  compliance 
with  their  request  T  shall  give  an  exact  description  of  it, 
premising  Imwever  a  few  princijdcs  with  regard  to  fires. 

1 .  ^Fiu'  heat  produced  is  proportionate  only  to  the  air 
consumed  hv  the  fuel. 

f 

2,  '^Fiie  (|uaiitity  of  lieat  produced  by  a  given  quantity 
of  fuel  is  greatest  w  hen  the  combustion  is  most  complete. 

d.  I'lie  comhiistion  is  most  complete  w  hen  tlie  fuiigi- 

•  Nicbol.  vol.  2.  p.  24.  Abridg'ed  from  An.  dc  Cbim.  vol.  41.  p.  79. 

VoL.  U  O 


r-i 


J 


■  i 

r.. 

!  ■' 


106 


Description  of  a  Stove. 

nous  part  of  the  fuel  is  retained  longest  in  pipes  in  which 
it  may  undergo  a  second  combustion. 

4.  Of  the  heat  produced  none  is  of  use^  but  what  is 
diffused  through  the  space  to  be  lieated,  and  retained  in 
this  space. 

5.  The  temperature  in  this  space  will  be  higher,  in 
proportion  as  the  current  of  air,  which  is  to  renew'  and 
keep  up  the  combustion,  is  less  disposed  to  absorb  the 
heat  of  “this  space  in  passing  tlirougli  it. 

Hence  w  e  deduce  the  follow  ing  obvious  consefjuences  : 

1.  The  fire-place  must  be  kept  separate  from  all  bodies 
that  conduct  heat  rapidly. 

2.  As  heat  can  be  produced  only  by  combustion,  and 
combustion  can  be  maintained  only  by  a  current  of  air, 
this  current  should  lie  attracted  into  pipes,  w  here  it  pre¬ 
serves  the  requisite  velocity,  w  ithout  going  aw  ay  from  the 
place  to  be  heated  :  so  that  tlie  heat  it  deposits  in  it  gra¬ 
dually  accumulates  in  the  w  hole  of  the  isolated  stove,  to 
be  afterw  ard  given  out  slow  ly,  according  to  the  law  s  of  its 
equilibrium. 

3.  When  the  w  ood  is  consumed  to  such* a  point  as  to 
afford  no  more  smoke,  it  is  of  advantage  to  stop  the  out¬ 
lets  of  these  pipes,  to  keep  in  the  heat,  which  would  be 
carried  into  the  chimney  by  the  continued  current  of 
fresh  air,  w  hich  would  necessarily  be  of  a  low  er  tempera¬ 
ture. 

4.  We  shall  obtain  a  higher  temperature,  and  preserve 
it  longer,  under  similar  circumstances,  if  we  construct 
within  the  stove,  or  under  the  hearth  and  round  the  fire¬ 
place,  pipes  in  w  hich  the  air  derived  from  w  ithout,  is 
warmed  before  it  enters  into  the  fipartment  to  support  the 
fire,  or  to  replace  w  hat  has  lieen  consumed. 

^riiese  pipes  are  what  have  been  called  heat  openings, 
fboiicJies  de  chaleur^J  because  instead  of  considering 
their  principal  object,  it  is  commonly  supjjosed,  that  they 
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«re  made  to  2;ive  a  more  rapid  passage  to  the  heat  pro¬ 
duced.  This  is  not  totally  without  foundation^  since  the 
temperature  of  tiie  air  issuing  from  them  is  increased  by 
tlie  heat  it  absorbs  from  the  stove ;  and  on  this  account 
some  might  be  disposed  to  neglect  them,  as  contrary 
to  the  most  essential  object,  that  of  retaining  the  heat  in 
it ;  but  it  is  to  be  observed,  that  we  can  shut  these  out¬ 
lets  when  w  e  please ;  and  that  wx  may  even  cut  off  all 
communication  w  ith  the  external  air  by  means  of  a  simple 
slider ;  so  that  every  advantage  may  be  derived  from  them 
w  ithout  any  inconvenience.  It  must  be  added,  that  they 
are  necessary  in  very  close  apartments,  unless  we  would 
expose  ourselves  to  currents  of  cold  air.  These  reasons 
have  induced  me  to  employ  the  heat  openings  in  the  Swe¬ 
dish  stove,  to  w  hich  they  had  not  been  applied. 

I'he  Sw  edisli  stoves  are  constructed  strictly  according 
to  the  truest  principles,  and  the  pipes  in  w  hich  the  smoke 
circulates,  are  disposed  in  the  best  manner  for  effecting  its 
complete  combustion.  Their  utility  has  been  found  so 
great,  that  tliey  have  become  general  in  Sweden,  w  here 
the  w  inters  are  very  severe,  and  where  they  have  dimi- 
nished  the  consumption  of  w  ood  one  third,  so  that  there 
is  no  country  w  liere  the  inclemency  of  the  weather  is 
guarded  against  at  less  expense.  They  have  likewise 
been  employed  advantageously,  w  itli  the  necessary  varia¬ 
tions  of  form,  in  dye-houses,  brew  eries,  &c. 

Tlieir  construction  is  by  no  means  expensive :  they 
save  iron-work,  and  reejuire  only  bricks  or  tiles.  These 
are  recommended  to  be  placed  edgewise,  and  chosen  as 
thin  as  possible  for  the  inner  walls.  The  circulating 
pipes  are  to  be  placed  so,  that  rain  falling  dow  n  the  chim¬ 
ney  can  never  get  into  them.  The  method  of  using  them 
is  so  easy,  tliat  in  the  largest  public  buildings  one  person 
is  sufficient  to  light  all  the  fires.  All  the  wood  that  can. 
b>*  rnutained  in  the  fire-place,  which  is  very  small,  is  to* 
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be  put  in  at  once ;  it  is  to  be  sawn  into  pieces  of  equal 
lengths  ;  and  as  soon  as  it  is  burned,  the  slider  that  stops 
the  communication  of  the  circulating  pipes  with  the  chim- 
ney  is  to  he  thmst  in.  By  these  means  all  the  heal,  which 
the  fuel  is  capable  of  producing,  remains  in  the  pipes,  and 
issues  out  slowly,  and  only  to  dilluse  itself  in  the  apart¬ 
ment  ;  while  a  single  piece  of  wood,  that  had  not  burned 
at  the  same  time  with  the  rest,  vroub!  oI)Iigc  the  slide  to 
be  left  e{)en,  and  the  current  of  air  necessary  for  its  com¬ 
bustion  would  carry  ofi[‘  into  the  chimney  the  greater  pai  t 
of  tlie  heat  produced. 

The  following  is  a  description  of  the  stove  (;|.U!stnicted 
under  mv  directions.  a 

Fig.  1,  Plate  3.  represents  a  front  view  of  the  s^ove  : 
its  height  is  iGl  centimetres  (about  01  inches  French,) 
exclusive  of  the  vase,  wliicii  is  a  separate  ornameiil, 
merely  placed  on  the  top. 

Its  breadth  is  8;1  centimetres  (about  312  indies.) 

Its  depth  ;?8  centimetres  (about  inches.) 

The  heiirht  mav  vary  according:;  to  the  si/e  of  the 
apartment,  and  he  extended  wiliiont  inconvenience  to  two 
metres  (about  0  feet  2  inches.)  It  may  likeA\  ise  he  re¬ 
duced,  as  I  have  done  for  stoves  in  a  laboratory,  which 
were  to  support  a  sand  oath  as  higli  as  the  hand. 

The  other  hvo  dimensions  are  determined  hy  lliose  of 
the  bricks  employed  to  form  the  inlerior  circulatory  pipes, 
which  should  he  in  certain  proportions,  that  the  smoke 
may  pass  through  tliem  freely,  \vithont  so  much  air  enter¬ 
ing  with  it  as  would  condense  it,  or  sink  the  temperature 
below  the  degree  necessary  for  eomfiustion. 

V  V  are  the  external  parts  of  the  (wo  heat  openings. 

mm  Apertures  of  the  stove,  by  which  the  air,  that  is 
to  issue  through  the  heat  openings,  enters.  Tltese  ant 
closed  when  the  air  is  drawn  from  without  tlirougli  a  piint 
•  passing  under  the  floor;  whidi  is  miicii  more  advruita.* 
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for  renewing;  the  respirable  air  of  the  apartment, 
and  [jvevents  the  (1an2;er  of  currents  of  cold  air  attracted 
hy  ti.e  lire  ;  and  which  is  necessary,  as  I  have  ol)served, 
whenever  the  volume  of  air  in  the  apartment  is  not  suffi- 
cienf,  to  supply  l)oth  the  consumption  of  the  fire,  and  the 
circulation  in  the  lieat  [)ipes. 

Fig;.  5.  is  a  ])lan  of  the  foundation  of  the  liearth  at  the 
heii:;ht  of  the  line  A  H,  fig.  i,  1 1  are  empty  spiiccs,  to  re¬ 
ceive  <he  air.  and  convey  it  into  the  compartments,  where 
it  is  to  be  heated  lie  fore  it  issues  by  the  heat  openings, 
whether  the  air  be  obtained  from  without,  or  simply  by 
the  apertures  in  w,  fig.  1. 

Fig.  3.  j)l.  4.  plan  at  the  height  of  the  line  C  D,  fig.  1 ; 
that  above  the  <loor  of  the  fire-place,  n  n  n  n  are  tlie  dou¬ 
ble  plates  of  cast  iron,  forming  the  compartments  in  which 
the  air  is  to  receive  tlie  effect  of  the  heat  of  the  fire. 

o  0  4^110  empty  space  between  these  plates. 

.  Kig.  !.  Front  section  at  the  line  I  K,  fig.  3.  The  ar¬ 
rows  indicate  the  direction  of  the  smoke  in  the  circulatory 
pi])es  of  the  front  part.^ 

In  this  the  plates  of  iron  n  n  are  seen  in  their  perpen¬ 
dicular  situation,  with  the  tongues  which  form  their  com¬ 
partments  on  each  side  of  tlic  fire-place.  One  of  these 
plates  is  represented  in  front  fig.  7- 

'r  is  an  opening  left  at  the  l)ottom  of  the  fourth  circu¬ 
latory  pipe,  to  restore  the  draught  of  air  in  the  fire-place, 
if  necessary,  by  burning  there  a  few  slips  of  paper,  or 
other  light  combustible ;  I  say  if  necessanjj  because  1 
have  found  Iiy  experience,  that  this  precaution  may  be 

*  Anmn^  the  number  of  Swedish  stoves  described  and  delineated  in  the  col- 
lecu<u>  published  by  baron  Cronstedt  tliere  are  several,  the  circulating  pipes  ot 
which  pass  under  the  hearth.  This  gives  them  a  little  more  extent  no  doubt, 
hut  as  soon  as  the  hearth  is  covered  witli  ashes,  the  air  passing  beneath  can  re¬ 
ceive  but  a  very  slight  impression  of  heat ;  it  obliges  the  fire-place  to  be  raised 
higher ;  and  it  renders  the  construction  more  complex  and  expensive.  Tor 
these  reasons  I  have  adopted  the  most  simple  plan. 
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neglected,  as  soon  as  the  stove  has  been  heated  so  as  to 
have  lost  all  its  internal  dampness. 

The  door  of  this  sort  of  blower,  or  air-vent,  ought  to 
shut  very  close.  For  this  purpose  it  is  sufficient,  to  cut 
a  piece  of  brick  of  the  proper  size,  to  make  a  hole  in  it 
to  receive  a  handle,  and  to  fasten  upon  it  a  piece  of  plate 
iron  projecting  a  little  all  round  it. 

Fig.  i?.  Plan  at  the  height  of  the  line  E  F,  fig.  1. 

Fig.  0.  Transverse  section  at  the. line  G  H  of  tig.  3, 
which  shews  the  height  of  the  fire-place,  and  the  first  di¬ 
rection  of  the  flame. 

V  points  out  the  arrangement  of  the  heat  pipes. 

The  dotted  lines  give  the  profile  of  the  party  Avails, 
which  form  the  four  gi*and  circulating  pipes. 

R  the  pipe  which  conveys  the  smoke  from  the  circula¬ 
tory  pipes  into  the  chimney,  and  in  Avhich  is  the  register 
that  cuts  off  the  communication.  It  is  a  common  stove 
tunnel  of  plate  iron  ;  but  it  w  ould  be  better  to  use  a  sub¬ 
stance  more  slowly  conducting  heat,  as  an  earthen  tube 
made  on  jiurpose,  for  that  part  in  w  hich  the  slider  or  stop 
plate  acts. 

The  elbow’  made  by  this  pipe  to  reach  the  chimney 
t’enders  it  unnecessary  to  repeat,  that  it  is  a  point  of  the 
first  importance  for  the  body  of  the  stove  to  be  completely 
separate  from  the  w  all.  That  which  I  have  described  is 
25  centimetres  (about  9  inches)  distant  from  the  nearest 
point  of  the  nidi  in  w  hich  it  is  placed. 

S  is  an  elongation  of  the  perpendicular  pipe  that  enters 
into  the  chimney.  It  is  intended  to  receive  the  w  ater  that 
might  condense  in  the  upper  part,  to  prevent  it  from  get- 
ting  into  the  stove.  The  cap  at  the  end  of  this  elongation 
allows  the  pipe  to  be  cleaned  Avithout  taking  it  doAvn. 

The  dotted  lines  forming  the  square  space  mark  a 
place  Avhere  a  nich  may  be  made,  or  a  sort  of  little  stove, 
as  is  done  in  some  of  the  Sw  edish  stoves,  and  Avould  ad- 
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vaiitageously  supply  the  place  of  the  brick-work,  with 
which  it  must  otherwise  be  tilled  up. 

All  these  figures  being  drawn  on  the  same  scale,  there 
will  be  no  difficulty  in  preserving  the  proportions  of  the 
parts. 

The  construction  of  this  stove  is  neither  difficult  nor 
expensive.  For  the  outside  nothing  is  wanted  but  Dutch 
tiles,  sucli  as  are  used  for  common  stoves,  that  is  to  say 
thin  in  the  middle,  and  having  a  [)order  all  round,  which 
serves  to  give  them  more  stability.  They  are  fixed  in 
like  manner  by  a  band  of  metal.  The  hind  part  may  con¬ 
sist  entirely  of  bricks.  The  vase  placed  on  the  slab  of 
marble  or  stone,  which  covers  the  stove,  is  a  mere  orna¬ 
ment. 

If  it  be  thought  proper  to  have  no  heat  openings,  all 
the  interior  structure  nmy  be  made  of  bricks  of  proper 
sizes,  laid  w  ith  loamy  earth  moistened,  and  set  on  edge 
for  the  circulatory  pipes,  w  ithout  any  iron  except  a  cast 
plate  over  the  fire-place,  and  a  door  and  frame  in  the 
usual  manner. 

'File  expense  of  the  heat  openings  how  ever  consists  on¬ 
ly  in  four  cast  iron  plates  with  tongues  and  grooves  to 
form  the  compartments  represented  at  fig.  7*  All  the  rest 
is  done  w  ith  plate  iron,  bent  round  and  rivetted,  which, 
when  once  enclosed  in  tlie  masonry,  will  not  admit  the 
escape  of  the  air. 

(hist  iron  plates  with  grooves  are  well  known,  since 
Franklin’s  stoves  have  been  adopted.  If  it  were  found 
difficult  to  jirocure  them,  their  place  might  be  supplied  in 
two  ways.  First  by  portions  of  pipes  of  cast  iron,  which 
might  be  placed  vertically  side  by  side,  serving  as  the 
inside  walls  of  tlie  fire-place,  and  communicating  with 
each  other  by  little  channels  at  top  and  bottom  formed  in 
the  masonry.  Hecondly.  by  common  plain  cast  plates, 
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soft  ciiougli  to  admit  of  being  I)ored,  so  as  to  rivet  on  bent 
slips  of  plate  iron,  which  would  perfectly  answer  tlic 
purpose  of  the  tongues  and  grooves.  As  these  would  ne¬ 
ver  be  exposed  to  the  action  of  the  dame,  there  is  no  rea¬ 
son  to  fear  their  casting.  The  latter  of  these  two  me¬ 
thods  is  obviously  the  most  advantageous,  as  it  occupies 
less  room,  and  yet  affords  more  surface  to  receive  tlie  ac¬ 
tion  of  the  heat,  and  communicate  it  to  tiic  circulating 
air. 

In  concluding  my  description  of  tliis  stove  1  onglit  not 
to  omit  saying,  that  nearly  two  years  experience  has  con¬ 
vinced  me  of  the  good  effects  of  its  proportions. 

It  is  placed  in  a  room  fronting  the  nortli,  the  ffoor  oT 
which  measures  4/  metres  scpiare  (about  toises  \)  and 
which  is  42.5  decimetres  (13  feet)  high. 

Every  day  a  log  of  wood  28  or  30  centimetres  (10  or 
11  inches)  round,  sawn  into  three  ])ieccs.  or  an  ecpial 
quantity  of  smaller  wood,  is  Imrned  in  it  at  once.  ^Fhe 
slider  of  the  door  of  the  fire-place  is  shut,  and  the  key 
R,  tig.  G,  is  turned,  as  soon  as  the  wood  is  reduced  to 
cliarcoal.  Ten  hours  after  the  air  througli<Hit  the  room 
is  at  a  temperature  above  the  mean  ;  and  the  centigrach*, 
thermometer,  placed  3G  centimetres  (above  13  inclie'^) 
from  tlie  stove,  rises  rapidly  to  IG  or  17  degrees. 

l^’o  shew^  still  more  plaiidy  to  w  hat  degree  the  economy 
of  fuel  and  preservation  of  heat  may  lie  carried  by  Ibi'^ 
construction,  I  shall  relate  anotlier  experiment,  w  hicb  I 
liave  repeated  on  several  occasions,  and  w  bich  has  al¬ 
ways  afforded  me  very  nearly  the  same  results. 

The  thermometer  in  the  room,  in  w'lii<  h  there  was  no 
iirc  the  dav  before,  beini:  lietween  0  aiul  H)  dejrrces,  a 
log  sawn  in  three  as  usual  was  |iut  into  the  tire-place 
i  about  eleven  in  the  morning ;  and  at  three  in  the  after- 

noon  a  similar  quantity  of  fuel  w  as  put  in. 
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At  four  o’clock  the  thermometer,  placed  at  the  distance 
above-mentioned,  was  at  42  degrees. 

At  five,  at  37  degrees. 

At  seven,  34. 

At  nine,  31. 

At  midnight,  26. 

You  could  not  bear  to  touch  with  the  hand  the  iron  rim 
of  the  heat  openings.  The  bulb  of  the  thermometer  fac¬ 
ing  placed  opposite  one  of  these  openings,  at  the  dis¬ 
tance  of  8  centimetres  (about  3  inches)  rose  in  four  mi* 
mites  to  3ii°. 

The  next  morning  at  9  o’clock  the  thermometer,  which 
had  been  again  placed  at  the  distance  of  35  centimetres^ 
w  as  at  22°. 

Finally  at  noon,  that  is  to  say  twenty-one  hours  after 
the  last  wood  was  put  in,  and  eighteen  hours  after  the 
key  had  been  turned,  all  the  w  ood  being  reduced  to  char¬ 
coal,  the  thermometer  vstood  between  18°  and  19°.  It  w  als 
then  placed  tw  o  centimetres  only  from  one  of  the  heat 
openings,  and  in  less  than  six  minutes  it  rose  to  26^ 
l^hese  effects  are  so  different  from  w  hat  w  e  commonly 
obtain  by  the  consumption  of  three  or  four  times  as  much 
fuel,  that  I  may  expect  more  than  one  reader  to  suppose 
them  exaggerated ;  but  I  hope  a  sufficient  number  will 
lie  found  disposed  to  make  trial  of  these  stoves,  that 
their  testimony  and  example  may  at  length  triumph  over 
our  habits,  and  produce  a  general  conviction,  that,  with^ 
out  suffering  any  privation  ourselves,  we  may  preser\ft 
for  our  offspring  what  useless  waste  is  daily  robbing 
them  of,  in  an  article  of  the  first  nece«rsity. 
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No.  15. 

Description  of  the  different  Methods  of  hlowine^  up  Roclcff 
under  Water.  By  A.  Baillet,  Inspector  of  Mines,*^ 

Istj  The  operation  of  blowing  up  rocks,  which  the 
French  call  tirage  des  mineSy  is  not  in  general  attended 
with  much  difficulty,  when  the  hole  of  the  mine  is  pierced 
in  dry  compact  ground  without  any  fissure  or  cavity. 
When  the  ground  is  cavernous  or  hollow’,  or  when  w  a- 
ter  oozes  through  its  pores,  it  becomes  more  troublesome, 
and  requires  particular  care.  When  it  is  necessary  to 
blow  up  rocks  at  the  bottom  of  the  w^ater,  the  difficulties 
are  increased.  In  that  case  tlie  usual  processes  must  be 
abandoned,  and  others  must  be  resorted  to. 

2d,  The  method  of  blowing  up  rocks  in  the  latter 
case  is  little  known,  and  not  much  practised :  it  may, 
how  ever,  be  of  great  utility  in  many  cases,  not  only  in 
the  working  of  mines,  but  in  the  execution  of  public 
works  of  importance.  These  motives  have  induced  me 
to  give  a  description  of  the  three  principal  methods  of 
blow  ing  up  mines  under  water. 

The  first  is  that  used  in  the  mines  in  the  northern  part 
of  the  republic  :  it  is  proper  to  be  resorted  to  w  lien  the 
depth  of  the  w  ater  which  covers  the  ground  intended  to 
be  blown  up  is  not  above  15  or  18  decimetres. 

The  second  has  a  great  resemblance  to  the  process 
usual  in  mines  w  hen  the  ground  suffers  the  water  to  ooze 
through  it.  It  is  simpler  and  less  expensive  than  the 
preceding,  and  appears  to  me  to  be  very  proper  for  cases 
when  there  are  only  a  few  decimetres  of  water  above  the 

The  third  is  suited  to  great  depths  of  water,  such  a« 

*  Tillocb,  vol.  13.  p.  268.  From  the  Journal  dcs  Mines,  No.  56. 
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%  5,  or  6  metres  :  it  is  that  employed  at  Carlscroiia.  It 
is  very  ingenious,  and  seems  hitherto  to  have  been  un¬ 
known  to  the  French  miners. 

3d,  But,  before  I  begin  to  describe  these  methods,  it 
may  be  of  some  use  to  mention  here  an  interesting  me- 
moir,  printed  in  the  Journal  de  Physique  for  the  year 
1779,  on  the  construction  of  air-boats  proper  for  facili¬ 
tating  the  execution  of  all  sorts  of  works  under  water, 
w  ithout  employing  pumping.  C.  Coulomb,  the  author  of 
this  memoir,  after  describing  the  method  of  constructing 
the  air-boat,  shews  in  what  manner  it  is  to  be  used.  He 
points  out  the  means  by  w  hich  it  may  be  made  to  sink  at 
pleasure,  of  placing  the  workmen  under  the  box,  of  con¬ 
tinually  renewing  the  air,  of  removing  the  rubbish  and 
laying  a  foundation  of  mason-w  ork  at  the  bottom  of  deep 
water.  He  then  calculates  the  time  necessaiw  for  re- 
moving  a  metre  in  height  from  the  bank  of  Quille-bceuf, 
which  interrupts  the  navigation  of  the  Seine ;  and  fore¬ 
seeing  the  cases  in  which  mattocks  or  pick-axes  would 
be  insufficient  for  clearing  obstructions  from  the^  bottom 
of  the  water,  and  where  the  hardness  of  the  rock  might 
require  the  use  of  gun-powder,  he  proposes  two  methods 
of  blow  ing  up  rocks  under  w  ater. 

In  one,  the  workman  placed  under  the  box  bores  the 
rock,  and  introduces  into  the  bottom  of  the  hole  a  box  of 
tin  plate  filled  w  ith  gun-pow  der,  to  w  hich  is  soldered  a 
small  tube,  also  of  tin  plate,  w  hich  rises  above  the  w  ater 
at  ebb-tides,  and  wiiich  is  stopped  w  ith  some  greasy  mat¬ 
ter,  after  having  been  filled  w  ith  a  very  w  eak  composi¬ 
tion  to  serve  as  a  train.  I’he  sea,  as  it  rises,  makes  the 
air-boat  float ;  and  w  hen  its  lower  edge  has  risen  higher 
than  the  extremity  of  the  tube,  it  is  tlieu  removed,  and 
when  the  ebb-tide  uncovers  that  extremity,  a  person  goes 
in  a  boat  and  sets  fire  to  it. 

In  the  other  method,  w  hich  the  author  proposes  for 
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ihe  Mediterranean,  Jind  rivers  where  the  assistance  of 
the  tide  cannot  he  employed,  tlie  tube  of  tin  plate  which 
contains  the  train  rises  only  3  decimetres  above  the  rock, 
but  is  terminated  by  a  leather  pipe  covered  on  tlie  outside 
with  some  water-proof  substance,  and  in  the  inside  with 
an  incombustible  varnish,  and  secured  from  the  pressure 
of  the  water  by  a  spiral  w  indin;;  made  of  wire.  Its  ex¬ 
tremity  must  be  carefully  closed,  and  a  Imoy  atlached  to 
it  carries  it  to  the  surface  of  the  water  when  the  air-boat 
is  afloat. 

4th,  I  shall  say  nothing  further  of  these  methods, 
which  suppose,  as  may  be  seen,  the  assistance  of  the 
air-boat.  I  only  wished  to  point  them  out,  because  they 
may  be  useful  in  many  cases,  and  may,  besides,  give  rise 
to  new  ideas,  and  serve  to  modify  the  three  particulai* 
methods  wliich  are  the  object  of  this  memoir. 

I.  Method  of  blowing  np  Rocks  at  the  Depth  of  15  or  18 
Centimetres  under  Water. 

5th,  This  method  consists  in  the  following  operations  : 

First,  bore  the  liole  at  the  bottom  of  the  water  by  the 
help  of  borers,  and  instniments  of  proper  length. 

Then  place  in  the  hole  a  tube  of  tin  plate  closed  at  the 
lower  extremity.  The  exterior  diameter  of  this  tube  is 
of  such  a  size  that,  when  introduced  into  the  bore,  it  may 
fill  it ;  and  its  length  must  be  such  as  that  it  shall  rise 
some  centimetres  above  the  surface  of  the  w  ater. 

Then  send  down  to  the  bottom  of  this  tube  the  car¬ 
tridge  filled  w  ith  powder ;  introduce  the  priming  rod,  and 
ram  round  it  clay  or  plaster  according  to  the  usual  pro¬ 
cess,  and  only  to  the  height  corresponding  to  the  summit 
of  the  hole. 

In  the  last  place,  draw  the  priming  rod  and  introduce 
the  train,  and  set  fire  to  it  with  all  the  necessary  precau¬ 
tions,  that  the  workmen  may  be  sheltered  from  danger  at 
the  time  of  explosion. 
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of  blowing  up  Rocks  tinder  Water. 

Observation. 

0th,  This  metliod  has  been  often  employed  with  ad¬ 
vantage  in  several  mines  of  the  republic  :  it  may  sen^e 
either  for  deepening  wells,  or  making  other  excavations, 
wlien  the  means  used  for  keeping  the  ground  and  bottom 
of  wells  constantly  dry  are  insufficient. 

II.  Method  proposed  for  blowing  up  Rocks  some  Deci¬ 
metres  below  Water. 

7th,  When  the  ground  or  rock  to  be  blown  up  is  co¬ 
vered  only  by  some  decimetres  of  water,  the  miner  can 
see  tlie  rock  which  he  bores,  and  the  hole  to  be  loaded, 
witli  as  much  ease  as  if  there  were  no  water,  and  can 
work  with  the  same  facility.  In  this  case,  to  save  ex¬ 
pense,  tlie  tube  of  tin  plate  may  be  omitted,  and  a  car¬ 
tridge  of  pitched  cloth,  such  as  that  employed  in  ground 
through  which  the  water  oozes  in  every  part,  may  be  em¬ 
ployed,  adapting  to  it  a  rod  of  hollow  wood  *  destined 
to  contain  the  train  that  conveys  tlie  fire  to  the  powder. 
The  diameter  of  the  aperture  of  this  rod  may  be  only  a 
few  millimetres,  and  its  length  must  exceed  the  upper  le¬ 
vel  by  some  centimetres. 

8th,  If  this  method  be  adopted,  first  construct  a  cylin- 
dric  cartridge  of  cloth  or  pasteboard,  and  fill  it  with  gun¬ 
powder  ;  insert  into  it  the  rod,  which  must  descend  to 
the  iniildle  of  the  length  of  the  cartridge  without  ap¬ 
proaching  the  interior  surface  of  the  wrapper;  pinch 
closely  the  upper  part  of  the  cartridge  around  the  rod, 
and  cover  the  cartridge  and  whole  rod  with  pitch  or  some 
kind  of  varnish. t  Then  send  down  the  cartridge  fur¬ 
nished  with  its  rod  into  the  hole  of  the  rock,  and  drive 
in  strongly  two  plugs  of  dry  wood  to  serve  as  wadding. 

*  This  rod  might  be  made  of  tlie  elder  or  honeysuckle. 

f  A  Solution  of  Spanish  wax  in  alcohol  is  attended  with  the  advantage  of 
drying  speedily,  and  of  rcn.aining  water-proof  for  a  long  time. 
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These  plugs  must  have  a  lon|ptu(linal  groove,  that  they 
glide  along  the  rod  and  sufl’er  the  water  to  escape. 

Observation. 

9th,  Instead  of  a  rod  of  hollow  wood  you  may  em¬ 
ploy,  with  advantage,  either  a  tube  of  tin  plate  about 
four  millimetres  in  diameter,  terminating  at  the  lower  ex¬ 
tremity,  which  must  be  inserted  in  the  cartridge  in  a  trun¬ 
cated  cone,  and  an  orifice  of  two  millimetres  ;  or  a  leaden 
pipe  drawn  in  the  manner  of  wire-drawers,  having  the 
same  dimensions  as  the  above,  and  whose  resistance  may 
be  sufficient,  if  you  take  care  to  introduce  into  it,  while 
you  drive  in  the  wadding,  a  rod  which  may  exactly  fill 
the  interior  vacuity. 

If  you  have  at  hand  any  kind  of  composition  capable 
of  acquiring  hardness  in  a  little  time  *  at  the  bottom  of 
the  water,  you  may  substitute  for  the  rod  and  metallic 
tubes  a  flexible  tube  of  cloth  done  over  with  pitch' or 
gum.  In  this  case,  it  will  be  necessary  to  introduce  the 
priming  rod  into  the  tube,  while  you  drive  in  the  wad¬ 
ding  to  prevent  its  depression.  The  cloth  of  the  tube, 
the  upper  extremity  of  which  is  destined  to  rise  above 
the  hole  in  the  rock,  must  be  sufficiently  thick  and  strong 
that  the  pressure  of  the  water,  which  I  suppose  to  be 
some  centimetres  above  the  ground,  may  not  flatten  it, 
even  if  the  liquid  should  introduce  itself  between  the 
tube  and  the  composition. . 

in.  Method  of  blowing  up  Rocks  under  Water  at  any 

Depth. 

10th,  This  method,  on  the  first  view,  has  a  resem¬ 
blance  to  that  first  described,  since  a  tube  of  tin  plate  is 
i!  employed  in  it;  but  it  dift'ers  essentially  from  it  in  this 

ii 

1  *  A  mixture  of  quicklime  and  plaster  newly  calcined  would,  perhaps,  be  of 

this  kind. 
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respect,  that  instead  of  wadding  above  tlie  charge,  ac¬ 
cording  to  the  usual  method,  you  employ  an  inflexible 
shank  charged  with  a  weight  at  its  upper  extremity,  and 
terminating  at  the  lower  in  a  segment  of  an  iron  cylin¬ 
der,  which  performs  the  office  of  a  wedge,  and  is  ap¬ 
plied  exactly  npon  another  similar  wedge  invei-ted  and 
resting  on  the  upper  end  of  the  cartridge. 

The  effect  of  this  disposition,  as  may  be  readily  con¬ 
ceived,  is  to  force  the  wedge  which  adheres  to  the  car¬ 
tridge  to  ascend  a  little  at  the  time  of  the  explosion,  and 
to  s(jueeze  itself  closely  against  the  upper  wedge  so  as  to 
close  the  hole  in  the  rock. 

11th,  The  description  of  this  process  may  be  seen  in 
the  twelfth  volume  of  the  Memoirs  of  the  Academy  of 
Stockholm ;  I  shall  therefore  give  a  literal  translation 
of  it.* 

IV.  J^Tew  Method  of  bloicing  up  Mocks  under  Water^ 

by  Daniel  Tkunberg. 

A  profile  of  the  rock  which  has  been  bored,  and  into 
which  the  charge  is  introduced,  is  represented  Plate  3. 
fig-  8.  ^ 

The  charge  is  contained  in  a  tube  of  tin  plate  imper¬ 
meable  to  water,  a  vertical  section  of  which  is  represent¬ 
ed  in  the  same  figure.  The  lower  extremity  of  this  tube 
must  be  adjusted  properly  to  the  hole  which  has  been 
bored  in  the  rock. 

The  charge  consists  of  a  paper  cartridge  filled  with 
gunpowder,  and  attached  to  the  inm  wedge  b  with  a 
thread  such  as  that  used  for  sewing  sails. 

To  this  first  wedge  b  is  applied  another  c,  which  ad¬ 
heres  to  an  iron  rod  that  rises  above  the  tube. 

•  Details  respecting  tliis  process  may  be  found  also  in  a  large  work  entitled 
DescriptioJi  des  Travaux  executes  a  Carhcrona,  par  Daniel  Thunberg. 
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On  the  plane  face  of  these  wedges  is  a  groove  made 
with  a  file  which  reaches  to  the  powder :  this  groove  is 
continued  throughout  the  whole  length  of  the  tube  of  tin 
plate  by  means  of  a  wooden  rod  dj  hollow  on  the  side 
turned  towards  the  iron  rod,  to  which  it  is  made  fast  with 
strong  packthread. 

Before  this  rod  is  attached  to  the  iron  one,  a  match, 
which  proceeds  from  the  upper  extremity  and  communi¬ 
cates  with  the  interior  of  the  cartridge,  is  placed  in  the 
groove. 

is  a  train  applied  to  the  end  of  the  match. 

B  C  are  two  rafts  which  enable  the  workmen  to  bore 
the  rock  and  blow  it  up. 

D  is  a  weight  which  prevents  the  iron  from  being  re¬ 
pelled  too  far  when  the  explosion  takes  place. 

E  F  G  H  I  are  different  pieces  necessai*y  for  cliarg- 
ing.  E  is  the  cartridge  furnished  with  its  wedge,  seen 
sideways ;  F  the  wedge  seen  in  front ;  G  the  wooden 
rule  and  its  groove ;  H  the  upper  wedge  and  its  iron 
rod ;  I  the  tube  of  tin  plate ;  K  section  of  the  wooden 
rule  and  its  groove. 

When  tlie  rock  has  been  bored  according  to  the  usual 
method  by  employing  a  borer  pretty  strong  and  of  such 
a  length  as  the  depth  of  the  water  may  require,  intro¬ 
duce  into  it  the  tube  into  which  the  charge  has  been  put ; 
then  apply  the  train  e,  and  having  placed  the  weight  D 
above  the  rod,  set  fire  to  it.  The  explosion  will  imme¬ 
diately  take  place  :  the  wedge  b  would  be  expelled  but 
for  the  wedge  c,  which  cannot  give  way ;  and  the  two 
wedges  being  thus  united,  confine  the  charge,  the  effect 
of  which  will  never  fail,  as  has  been  proved  by  expcA 
lienee. 

Four  feet  of  the  tube  and  the  lower  wedge  are  in  ge« 
iieral  lost ;  but  the  upper  wedge  may  lie  employed  for 
H?w  charges,  because  it  is  never  damaged. 
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fif  blowing  up  Hocks  under  Water. 

Observation, 

This  method,  the  success  of  which  is  proved, 
deserves,  no  doubt,  to  be  known  by  all  those  engaged  in 
great  undertakings,  and  who  have  frequent  occasion  to 
apply  it.*  It  is,  perhaps,  susceptible  of  being  modified ; 
and  it  appears  to  me  that,  without  employing  the  imper¬ 
meable  tube,  a  varnished  cartridge  might  be  used,  with 
a  flexible  tube  proceeding  from  it,  lodged  in  the  groove 
between  the  two  wedges,  and  then  rising  above  the 
water. 

Fire  also  might  be  conveyed  to  the  powder  below  the 
water  by  means  of  a  strong  discharge  of  electricity ;  but 
little  can  be  expected  from  this  method  in  the  hands  of 
workmen. 

In  the  last  place,  the  lower  wedge  might  be  made  of 
hard  and  very  dry  wood. 

13th,  But,  in  whatever  manner  this  method  may  be 
employed,  it  will  not  require  great  expense,  and  it  may 
be  used  with  great  advantage  for  deepening  ports,  ren¬ 
dering  certain  harbours  more  convenient  and  safe,  and 
for  freeing  rivers  and  streams  from  those  rocks  which 
obstruct  their  course  and  impede  the  navigation  of  them. 

•  Mr.  Daniel  Thunberg  employed  the  same  means  to  raise  large  blocks  of 
stone  from  the  bottom  of  the  water.  For  this  purpose  a  hole  b  bored  in  the 
block  with  a  miner’s  borer  to  the  depth  of  twenty  or  twenty-five  centimetres. 
Two  wedges  are  introduced  into  it,  forming  by  their  junction  a  cylinder  so  as 
to  fill  the  hole.  Several  blows  are  then  struck  on  the  iron  bar  which  adheres  to 
the  upper  wedge :  the  two  wedges  are  then  closely  squeezed  together,  and  the 
block  is  raised  out  of  the  water  by  means  of  a  windlass  and  a  cord  attached  to  a 
ring  fixed  i%the  lower  wedge. 
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No.  16. 

[^Thc  intention  proposed  in  introducing  the  following  papers  ol 
Mr.*De  Saussure,  is,  to  point  out  to  persons  in  different  parts  of  the 
United  States  those  various  objects  of  inquiry  which  they  may  have 
it  in  their  power  to  make,  and  which  may  subserve  the  interests 
of  science  ;  at  the  same  time  a  large  mass  of  important  information 
may  be  collected  into  a  point,  which  may  eventually  prove  benefi¬ 
cial  to  the  country,  by  unfolding  the  resources  we  possess  within 
ourselves.  Many  intelligent  settlers  of  our  western  territory  will 
no  doubt  be  glad  to  have  subjects  of  general  inquiry  pointed  out  to 
them ;  whilst  those  more  peculiarly  local  will  readily  occur  from 
their  own  observations.]  En. 

Agenda  ;  or  a  Collection  of  Observations  and  Researches 
the  results  of  which  may  serve  as  the  Foundation  for  a 
Theory  of  the  Forth,  By  M.  de  Haussuhe.^ 

When  about  to  contemplate  objects  so  complex  ak 
those  that  must  be  stiulied  to  found  on  observation  tlie 
basis  of  a  theory  of  the  earth,  it  is  indispensably  neces- 
sary  that  we  should  previously  form  a  regular  plan  ; 
prescribe  for  ourselves  a  certain  order ;  and  minute  down, 
if  1  may  use  the  expression,  the  (juestions  which  we  wish 
to  propose  to  nature.  As  the  geologist  commonly  studies 
and  observes  while  travelling,  the  least  distraction  may 
deprive  him,  perhaps  for  ever,  of  *an  interesting  object. 
Even  without  interruption  the  objects  of  his  study  are  so 
various  and  so  numerous,  that  some  of  tliem  may  easily 
escape  his  notice.  An  observation  which  appears  im¬ 
portant,  by  engaging  his  whole  attention,  makes^iim  of¬ 
ten  forget  others  :  sometimes  he  is  discouraged  by  bail 
weather,  or  becomes  absent  through  fatigue  ;  and  the  ne¬ 
glect  produced  by  all  these  causes  gives  rise  to  deep  re¬ 
gret,  and  even  frecjiiently  obliges  him  to  turn  back  ; 


•  TiUoch,  vol.  3.  p.  33.  From  the  Journal  des  Mines,  No.  20. 
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a  Theory  oj  the  Karth. 

whereas  if  he  has  a  collection  of  memorandnins  on  which 
he  can  from  time  to  time  cast  his  eye,  he  will  be  remind¬ 
ed  of  all  those  objects  which  oiis;ht  to  engage  his  atten¬ 
tion.  This  collection,  confined  at  first,  will  be  extended 
and  improved  in  projmrtion  as  lie  acfjiiires  ideas,  and 
may  furnish  hints  to  travellers  who,  without  being  vers¬ 
ed  in  geology,  wish  to  collect,  in  the  countries  they  vi¬ 
sit,  observations  that  may  be  useful  to  those  who  study 
that  science.* 

Agreeably  to  these  principles,  T  have  always  prepared 
for  all  my  journeys  a  list  of  those  objects,  for  examining 
which  that  journey  was  intended.  I  propose  here,  how¬ 
ever,  a  more  extensive  plan.  I  wish  to  direct  the  tra¬ 
veller,  and  even  tlie  sedentary  philosopher,  in  all  the  re¬ 
searches  which  ought  to  engage  their  attention,  if  they 
are  desirous  of  contributing  towards  the  progress  of  a 
theory  of  our  globe.  I  do  not  flatter  myself  that  I  shall 
be  able  to  give  a  com])lete  view  of  every  thing  that  re¬ 
mains  to  be  done  :  what  I  otter  w  ill  be  only  an  imperfect 
sketch,  but  this  sketch  w  ill  be  at  least  useful  till  some 
oFie  produce  a  better.  Several  of  the  observations  and 
(|uestions  which  1  here  propose  as  problematic,  seem  in¬ 
deed  to  have  been  already  resolved ;  but  as  most  solu¬ 
tions  of  this  kind  are  founded  merely  on  analog^',  the 
contrary  of  which  is  always  physically  possible,  it  is 
proper,  in  my  opinion,  to  keep  the  eyes  of  naturalists  al¬ 
ways  open  to  the  grand  facts  w  hich  may  he  interesting 
to  a  theory  so  diflicult  and  of  so  much  importance. 

CHAT.  T. 

Astro nomi ca I  Princi pies. 

1.  A  general  system  of  cosmology,  in  what  regards 
the  earth  considered  as  a  planet. 


•  Voyaj^c  dans  les  Alpes,  vol.  1.  Preliminary  Discourse. 
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S.  The  figure  and  dimensions  of  the  earth  determined. 

3.  The  density  of  the  earth  determined  by  the  devia¬ 
tion  of  a  plummet  near  some  mountains^  the  dimensions 
and  density  of  which  are  known. 

4.  Whether  any  principles  or  hypotheses,  depending 
on  astronomical  geography,  can  explain  the  great  changes 
in  the  Vemperature  of  some  parts  of  our  globe  ? 

5.  The  courses  of  comets.  Whether  it  be  possible 
that  they  may  have  met  with,  or  still  meet  with,  the 
earth  in  their  orbits,  and  what  are  the  effects  of  such  a 
meeting  ? 

6.  Whether  it  be  possible,  I  do  not  say  probable,  that 
a  comet,  by  passing  through  part  of  the  sun,  may  have 
detached  from  it  the  earth  and  the  other  planets  ? 

7-  Is  it  probable  that  the  earth’s  rotary  motion  has 
been  formerly  more  rapid  than  it  is  at  present  ? 

8.  If  the  grand  chains  of  mountains  existed  before 
the  rotary  motion  of  the  earth,  is  it  possible  that  that  mo* 
tion  produced  any  change  in  their  original  situation  ?* 

CHAP.  II. 

Chemical  and  Physical  Principles. 

1.  The  theory  of  attraction  and  chemical  affinities  ;  of 
solution,  crystallisation,  and  precipitation. 

2.  The  theory  of  elastic  fluids  in  general,  and  the 
cause  of  their  elasticity.! 

3.  The  theory  of  caloric  and  light ;  of  the  origin  and 
nature  of  the  different  gases,  and  of  the  atmosphere. 
Electricity,  and  the  aurora  borealis. 

4.  The  theory  of  the  calcination  of  metals,  and  of  the 
decomposition  of  water. 

5.  Measuring  heights  by  the  barometer. 


•  Tableau  des  Etats  Unis.  Note  of  M.  A-  Pictet,  p.  125. 
f  System  of  M.  Lc  Sage. 
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6.  How  the  temperature  of  climates  is  modified  by  the 
winds,  evaporation,  the  nature  and  elevation  of  the 
ground. 

7.  Whether  these  causes  are  sufficient  to  explain  cer¬ 
tain  changes,  such  as  that  of  the  plants  and  animals  of 
warmer  countries  having  been  able  to  exist  and  multiply 
in  the  coldest  countries  ? 

8.  Mineralogy,  the  nature  of  earths,  stones,  salts,  bi¬ 
tuminous  substances,  and  metals.  The  principles  of 
their  analysis  and  nomenclature. 

9.  If  it  be  possible  to  transmute  one  earth  or  one  me¬ 
tal  into  another.  For  example,  if  it  be  possible  that  sili¬ 
ceous  earth  can  be  chansred  into  calcareous  earth  in  the 
bodies  of  marine  animals ;  or,  reciprocally,  that  calca¬ 
reous  can  be  changed  into  siliceous  earth  in  mountains  of 
chalk  ? 

10.  If  it  be  probable,  according  to  the  conjecture  of 
Lavoisier,  that  earths  are  the  oxyds  of  metals  ?* 

11.  What  idea  can  we  form  of  one  or  more  solvents, 
which,  either  simultaneously  or  successively,  may  have 
rendered  soluble  in  water  the  diflFerent  mineral  substances 
which  we  see  on  the  surface  and  in  the  bowels  of  the 
earth  ? 

12.  Can  we  believe  that  these  solvents  may  have  been 
afterwards  destroyed ;  <and  that  it  is  in  consequence  of 
their  destruction  that  the  matters  they  held  in  solution 
were  precipitated  and  became  crystallised  ? 

12.  A.  Or,  can  we  believe,  with  Dolomieu,  that  all 
crystallizations  may  take  place  without  previous  solu¬ 
tion  ;  and  that  it  is  sufficient  for  this  operation  that  the 
bodies  be  reduced  to  their  elementary  parts,  and  that 
these  parts  be  suspended  in  a  fluid  which  gives  them  li¬ 
berty  to  unite  by  their  corresponding  faces  ? 

•  Since  verified  by  Da>T  and  others.  Ed. 


;  I 


Hints  for  the  Formation  of 


13.  Can  we  suppose  that  the  electric  and  magnetic 
fluids  enter^  as  elements,  into  the  composition  of  bodies  ? 

14.  Does  it  appear  probable  that  the  nitric,  muriatic, 
and  boracic  acids,  as  well  as  the  three  alkalies,  are  of 
new  formation ;  while  the  sulphuric,  phosphoric,  carbo- 
nic,  tungstic,  molibdic,  and  arsenic  acids  existed  before 
the  formation  of  animals  ?* 

15.  If  we  believe  that  the  mineral  alkali  or  soda  was 
of  ancient  formation,  may  we  not  suppose  that  tlie  an¬ 
cient  ocean  held  this  alkali  in  solution?  That  would  ex¬ 
plain  how  it  might  have  dissolved  siliceous  earth  and  ar¬ 
gil  without  being  able  to  nourish  animals.  Afterwards, 
when  the  marine  acid  was  formed,  or  had  issued  from 
some  cavity,  the  sea  might  have  become  proper  for  ani¬ 
mals,  and  improper  for  the  solution  of  siliceous  earth  and 


argil. 


16.  Is  it  probable  that  in  the  first  ages  of  the  exist¬ 
ence  of  our  globe  its  atmosphere  was  higher  than  at  pre¬ 
sent;  that  its  lower  strata  were  tiuis  of  a  much  greater 
density,  and  susceptible  of  receiving  from  the  sun  a 
greater  heat  ? 

17.  May  we  presume  that  the  waters  of  the  ancient 
ocean,  before  the  formation  of  the  primitive  mountains, 
had  a  heat  superior  to  that  of  boiling  water  ? 

18.  What  temperature  may  we  suppose  at  present  to 
exist  at  the  centre  of  the  earth  ? 

19.  Is  it  possible  that  the  quartzy  earth  found  in  petri¬ 
fied  vegetables  and  animals  has  proceeded  from  the  sub¬ 
stance  of  these  bodies  ? 


CHAP.  III. 


Historical  Monuments, 

Though  the  grand  revolutions  of  our  globe  have  been 
anterior  to  all  histories  and  monuments  of  art,  light  may. 


•  'j'heoric  de  lu  Terre  de  M.  de  Lamethcrie. 
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however,  be  acquired  from  the  traditions  which  history 
has  preserv  ed  :* 

1.  In  regard  to  the  situation  of  those  countries  which 
were  first  inhabited. 

2.  In  regard  to  the  order  in  which  they  were  succes¬ 
sively  inhabited. 

We  shall  thence  see  whether  it  be  true,  as  some  tradi¬ 
tions  assert,  that  this  habitation  was  determined  by  the 
progressive  retiring  of  the  waters  ;  and  by  coming  to  pe- 
rio<ls  less  remote  and  less  involved  in  obscurity,  history 
may  point  out  to»us — 

.  3.  'riie  changes  undergone  by  the  seas,  lakes,  rivers, 
and  even  some  of  the  solid  parts  of  the  globe. 

4*.  It  will  throw  some  light  on  the  origin  of  the  differ¬ 
ent  races  of  men  and  animals  ;  on  the  modifications  they 
have  experienced  ;  and  on  the  real  or  pretended  loss  of 
some  of  these  races. 

The  deluges  or  great  inundations  ;  their  epochs  and 
extent. 

6.  Whether  there  exist  proofs  of  the  diminution  of  the 
water  of  the  sea  ;  and  what  may  be  the  cause  of  it  ? 

7.  If  it  be  probable  that  large  caverns  have  been  open¬ 
ed  in  tlie  bowels  of  the  earth,  and  that  tliese  caverns 
swallowed  up  a  part  of  the  waters  ? 

8.  Do  there  exist  any  historical  monuments  whicli 
prove  that  the  countries  at  present  cold  were  formerly  so 
warm  as  to  favour  the  multiplication  of  plants  and  ani¬ 
mals  which  are  no  longer  found  but  in  the  torrid  zone  ? 

CHAP.  \\. 

Observations  to  be  made  on  the  Seas. 

1.  Their  form,  extent,  and  situation;  those  of  their 
great  gulfs  and  straits  ;  their  relative  elevation. 

•  And  also  from  the  analogy  between  the  languages  and  customs  of  difTcrent 
countries.  Til. 
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2.  The  sensible  flux  and  reflux  out  of  the  ocean,  at 
the  extremity  of  some  gulfs  and  in  some  straits ;  their 
periods  and  their  limits. 

3.  Their  bottom ;  notes  of  the  places  where  they  are 
deepest,  and  of  the  most  remarkable  shoals ;  their  posi- 
tion  and  extent. 

4.  Currents  at  the  surface  or  at  diflerent  depths  ;  their 

direction,  velocity,  and  limits  ;  their  relation  to  rivers, 
the  winds,  and  form  of  tlie  coasts ;  the  matters  which 
they  accumulate,  and  the  places  where  they  deposit 
them.  • 

5.  Subterranean  mountains  and  vallevs  ;  their  relation 
with  islands,  and  even  with  the  terrestrial  mountains  and 
valleys. 

6.  The  nature  of  the  mud,  sand,  and  rocks,  of  which 
the  bed  of  every  sea  is  composed. 

7.  An  analysis  of  the  m  ater  of  the  different  seas  ;  and, 
at  least,  their  saltness  at  diflerent  depths  and  in  different 
climates.  , 

8.  Their  temperature  at  different  depths  and  in  differ¬ 
ent  climates. 

9.  The  tish  and  testaceous  animals  peculiar  to  differ¬ 
ent  seas,  depths,  and  climates,  which  may  serve  to  cha¬ 
racterise  them. 

10.  In  what  the  present  seas  differ,  in  a  physical  and 
chemical  view,  from  the  great  ocean,  which,  according  to 
some  systems,  is  supposed  to  have  covered  the  whole 
surface  of  our  globe  ? 

11.  Can  we  believe  that  there  are  still  formed  stony 
strata  at  the  bottom  of  the  seas,  and  that  their  waters 
have  consequently  that  dissolving  power  which  is  sup¬ 
posed  to  have  belonged  to  the  ancient  ocean  ? 
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1.  If  the  sea  coast  is  steep if  it  forms  steep  hills,  to 
observe  their  height,  their  nature,  and  the  strata  of  which 
they  consist.* 

S.-  To  seek  on  these  hills  traces  of  the  effects  or  abode 
of  the  w  aters  at  different  heights  above  the  present  le¬ 
vel,  and  at  different  depths  below,  such  as  furrow  s,  ca¬ 
verns,  shells,  pholades  ;  to  search  also  for  vestiges  of  the 
labours  of  man,  such  as  excavations,  rings  for  making 
vessels  fast ;  in  a  word,  to  endeavour  to  ascertain  wdie- 
ther  the  sea  has  the  same  level  as  it  had  in  the  remotest 
ages. 

3.  In  case,  the  level  has  changed,  to  examine  w  hether 

that  effect  has  been  produced  by  a  change  in  the  sea  it¬ 
self,  or  whether  the  shore  rather  has  not  been  raised  or 
depressed.  ^  • 

4.  If  the  sea  coast  is  flat,  to  discover  to  what  distance 
its  acclivity  is  insensible  ;  and  to  examine  the  nature  of 
the  sand  found  on  the  shore. 

5.  Whether  the  grains  of  that  sand  are  round  or  an¬ 
gular,  crystallised  or  not,  quartzy  or  calcareous,  or  of 
any  other  kind  of  stone. 

6.  To  endeavour  to  discover  its  origin,  whether  it  can 
be  considered  as  produced  by  detrition  from  the  neigh¬ 
bouring  mountains  or  hills ;  w  hether  it  may  not  have 
proceeded  from  some  river  which  had  its  mouth  in  the 
neighbourhood,  or  w  hether  it  may  not  have  been  brought 
from  the  bottom  of  the  «ea  itself  by  the  tide  and  the 
waves  ? 


•  1.  A.  To  note  down  every  thing  that  relates  to  the  destruction,  more  or 
less  rapid,  of  these  hills>  and  the  banks  and  accumulations  formed  chiefly  at  the 
mouths  of  rivers.  Til.  * 

VoL.  r.  n 


If 
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7.  Whether  this  sand  contains^  like  that  of  Rimini^ 

•  ^ 

microscopic  shells  of  the  order  of  those  called  pelagian  ? 

8.  Whether  there  are  not  shells  on  the  borders  of  the 
sea;  and,  if  there  are,^to  determine  those  by  ^vhich  that 
coast  seems  to  be  characterised. 

9. '  Whether  there  are  any  ndled  pebbles  ? 

10.  To  examine,  as  in  No.  S,  chiefly bn  the  shore,  and 
even  pretty  far  up  the  country,  whether  there  are  any 
proofs  that  the  sea  gains  on  the  land,  or  the  latter  on  the 
sea ;  and,  in  case  the  sea  seems  to  recede,  to  discover 
whether  that  may  not  !)e  occasioned  by  the  land  rising 
by  accumulations  washed  down  from  the  higher  grounds: 
by  sul)terranean  causes,  or  reciprocally. 

11.  If  a  progressive  displacing  of  the  ocean  really  ex¬ 
ists,  by  what  observations  can  the  systems,  which  tend 
to  explain  it,  be  verified  ?  Some  have  employed,  for  that 
purpose,  the  currents  produced  by  the  trade  winds ; 
others,  the  shock  of  the  tides  and  c^urrents;  and  others, 
a  change  in  the  earth’s  centre  of  gravity,  occasioned  ei¬ 
ther  by  deposits  transported  by  rivers  to  the  sea,  or  by 
the  progressive  movement  of  some  mass  detached*  from 
the  interior  parts  of  the  earth  supposed  to  be  concave.^ 

f  To  he  continued, J 


•  12.  To  observe  whetber  there  are  not  daily  formed  different  kinds  of  stones 
in  the  places  which  are  washed  by  the  waters  of  the  sea.  Til.. 
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No.  17. 

[The  valuable  information  contained  in  this  treatise  on  the  culti¬ 
vation  of  the  vine,  Sec.  must  render  it  highly  important  to  those  per¬ 
sons  who  are  inclined  to  pursue  the  subject  in  the  United  States. 
It  will  occupy  some  part  of  the  subsequent  numbers  of  the  present 
volume  of  the  Emporium.]  Ed. 


•1  Tveatine  on  the  Cnifivation  of  the  Vine^  and  the 
fhod  of  making  Jllnen.  By  C.  Chaptal.^ 

Tiieke  arp  few  natnml  productions  employed  by  man 
as  aliment,  which  lie  has  not  alten'd  or  modified  by  pre¬ 
parations  wliich  remove  them  from  their  primitive  state. 
Corn,  flesh,  and  fruits,  are  all  sulijected  to  a  comraence- 
inent  of  fermentation  before  they  are  used  as  nourish- 
ment ;  and  peculiar  cpialities  are  2;iven  even  to  objects  of 
luxury,  cajirice,  or  whim,  such  as  toliacco  and  perfumes. 

Hut  it  is  in  the  fabrication  of  liquors  in  particular  that 
man  lias  displayed  the  greatest  sagacity :  all  are  the 
work  of  his  own  creation,  water  and  milk  excepted.  Na¬ 
ture  never  furnishes  spirituous  rujiiors :  it  suffers  the 
grapes  to  rot  on  the  stems,  while  art  converts  the  juice 
into  an  agreeable,  tonic,  and  nourishing  liquor  called 
wine. 

It  is  difficult  to  ascertain  the  precise  period  when  man¬ 
kind  began  to  make  wine.  Tliis  valuable  discovery 
.seems  to  be  lost  in  the  darkness  of  antiejuity,  and  the  ori¬ 
gin  of  wine  has  its  fables,  like  all  other  things  which 
have  become  objects  of  general  utility. f 

*  Tilloch,  vol.  9.  p.  2l.  From  Cours  d’Agrlculture  de  Roller,  vol.  10. 

-j-  'Fwoor  three  pages  are  here  omitted,  wliich  are  merely  speculations  on  the 
origin  of  wine,  &c.  derived  chiefly  from  tlie  ancients.  Ed. 
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I»  On  Wine  considered  in  regard  to  Climate ^  Soil^  Ex¬ 
posure^  Seasons^  Culture^ 

1st,  Climate, — All  climates  are  not  proper  for  the  cul¬ 
tivation  of  the  vine  :  if  this  plant  seems  to  vegetate  with 
vigour  in  the  northern  climates,  it  is  certain  that  the  fruit 
can  never  there  acquire  a  sufficient  degree  of  maturity ; 
and  it  is  an  invariable  truth,  that  beyond  the  50th  degree 
of  latitude  the  juice  of  the  grape  caunot  experience  that 
fermentation  which  converts  it  into  an  agreeable  be¬ 
verage. 

The  case  with  tlijp  vine  in  regard  to  climate  is  the  same 
as  with  other  vegetable  productions.  We  find  towards 
the  north  a  vigorous  vegetation,  plants  well  nourished, 
and  succulent ;  while  the  south  exhibits  productions 
charged  with  aroma,  resin,  and  volatile  oil ;  heie  every 
thing  is  converted  into  spirit,  there  every  thing  is  employ¬ 
ed  to  produce  strength.  These  characters,  so  striking  in 
vegetation,  occur  in  the  pluenomena  of  animalization  ; 
where  spirit  and  sensibility  seem  to  be  appendages  of  the 
southern  climates,  while  strength  seems  to  be  the  attri¬ 
bute  of  the  inhabitant  of  the  north. 

Travellers  in  England  have  observed  that  some  of  the 
insipid  vegetables  of  Greenland  acquire  taste  and  smell 
in  tlie  gardens  near  London.  Rcyhier  found  that  the 
nielilot,  which  has  a  strong  jienetrating  smell  in  warm 
climates,  retained  none  in  Holland.  Every  body  knows 
that  the  highly  subtile  poison  of  certain  plants  and  ani¬ 
mals  is  successively  blunted  or  extinguished  in  the  indi¬ 
viduals  reared  in  climates  further  towards  the  north. 

Sugar  itself  seems  not  to  expand  in  a  complete  man¬ 
ner  but  in  warm  countries.  The  sugar-canes  cultivated 
in  our  gardens  furnish  scarcely  any  saccharine  princi¬ 
ple  ;  and  grapes  are  sour,  harsh,  or  insipid,  beyond  the 
50th  degree  of  latitude.' 
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The  aroma,  or  perfume  of  the  grapes,  as  well  as  the 
saccharine  principle,  are  the  production  then  of  a  bright 
and  a  constant  sun.  Tlie  sour  or  harsh  juice  produced 
in  grapes  during  the  first  j)eriod  of  their  formation  cannot 
be  properly  matured  in  the  north,  and  this  primitive  cha¬ 
racter  of  greenness  still  exists  when  the  first  frosts  comc 
to  freeze  the  organs  of  maturation.  • 

Thus,  in  the  north,  tlie  grapes  rich  in  principles  of  pu¬ 
trefaction  contain  scarcely  ^ny  element  of  spirituous  fer¬ 
mentation,  and  the  expressed  juice  of  tlie  fruit,  having 
experienced  the  phaenomena  of  fermentation,  produces  a 
sour  liquor,  in  whicli  there  exists  only  that  proportion  of 
alcohol  necessary  for  interrupting  the  movements  of  pu¬ 
trid  fermentation. 

The  vine,  therefore,  as  w  ell  as  the  other  productions 
of  nature,  has  climates  peculiar  to  itself :  it  is  between 
the  40th  and  50th  degrees  of  latitude  that  this  vegetable 
production  can  be  cultivated  with  any  degree  of  ad’^an- 
tage.  It  is  also  between  these  points  that  the  most  cele¬ 
brated  vinevards  are  found,  and  the  countries  richest  in 
vines  ;  such  as  Spain,  Portugal,  France,  Italy,  Austria, 
Styria,  Carinthia,  Hungary,  Transylvania,  and  a  part  of 
Greece. 

Hut  of  all  countries  none  perhaps  presents  so  happy  a 
situation  for  the  vine  as  France ;  none  exhibits  so  large 
an  extent  of  vineyards,  nor  exposures  more  varied;  and 
no.  country  has  such  an  astonishing  variety  of  tempera¬ 
ture.  F.iom  the  banks  of  the  Jihiiie  to  the  bottom  of  the 
Pyrenees,  the  vine  is  almost  every  w  here  cultivated,  and 
in  this  vast  extent  the  most  agreeable  and  most  spirituous 
w  ines  of  Kurope  arc  to  be  found. 

*  Hut  though  climate  stamps  a  general  and  indelible  cha¬ 
racter  on  its  productions,  there  are  certain  circumstances 
w  hich  modify  and  limit  its  action  ;  and  it  is  only  by  care¬ 
fully  attending  to  what  each  of  them  produces  that  we 
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can  be  able  to  discover  the  eflTect  of  climate  alone.  It  is 
thus  that  we  often  find  the  different  qualities  of  wine 
united  under  the  same  climate,  because  the  soil,  expo¬ 
sure,  and  cultivation,  modify  and  mask  the  immediate  ac¬ 
tion  of  that  grand  agent. 

On  the  otlj^r  hand,  there  are  some  vine  plants  which 
do  not  leave  us  the  choice  of  cultivating*  them  indiscri¬ 
minately  in  any  latitude  at  pleasure.  8oil,  climate,  ex¬ 
posure,-  cultivation,  all  ought  k)  be  appropriated  to  their 
inflexible  nature  ;  and  the  least  violation  of  this  natural 
character  essentially  alters  the  product.  Thus,  the  vines 
of  Greece  transported  to  Italy  no  longer  produced  the 
same  wine ;  and  those  of  Falernum,  cultivated  at  the. 
bottom  of  A^esuvius,  have  changed  their  nature.  It  is 
confirmed  by  daily  experience  that  the  plants  of  Ihirgun- 
dy  transported  to  the  south  no  longer  produce  wines  so 
agreeable  and  delicate. 

It  is  therefore  proved  that  the  characters  by  which  cer¬ 
tain  vines  are  distinguished  cannot  he  reproduced  in  dif¬ 
ferent  sites  ;  for  this  purpose  the  constant  influence  of  th6 
same  causes  is  necessary,  and,  as  it  is  impossible  to  unite 
them  all,  the  consequence  must  be  changes  and  modifi¬ 
cations. 

V\  e  may  therefore  conclude  tlnat  warm  climates,  by  fa¬ 
vouring  the  formation  of  the  saccharine  principle,  must 
produce  wines  highly  spkituous,  as  sugar  is  necessary  to 
their  formation.  But  the  fermentation  must  he  conduct¬ 
ed  in  such  a  manner  as  to  decompose  all  the  sugar  of  the 
grapes,  otherwise  the  result  will  be  wines  exceedingly 
luscious  and  sweet,  as  has  been  observed  in  some  of  the 
southern  countries,  and  in  all  cases  m  here  the  saccharine 
juice  of  the  grapes  is  too  much  concentrated  to  experi¬ 
ence  a  complete  decomposition. 

The  cold' climates  can  give  birih  only  to  weak  and  rx- 
^edingly  aqueous  wines,  which  have  sometimes  an 
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agreeable  flavour ;  the  grapes,  iu  which  scarcely  any  sac- 
eharine  principle  exists,  cannot  contribute  towards  the 
production  of  alcohol,  which  forms  the  w  hole  strength  of 
w  ines.  But,  on  the  other  hand,  as  tlie  heat  arising  from 
the  fermentation  of  these  grapes  is  very  moderate,  the 
aromatic  principle  is  preserved  in  its  full  force,  and  con¬ 
tributes  to  render  these  liquors  exceedingly  agreeable, 
though  weak. 

2.  Hoil, — The  vine  grow  s  every  where,  and,  if  we 
could  judge  of  the  tpiality  of  it  by  the  vigour  of  its  ve¬ 
getation,  it  is  in  fat  moist  soil,  w  ell  dunged,  that  it  ought 
^  to  be  cultivated.  But  w^e  are  taught  by  experience  that 
the  goodness  of  w  ine  is  never  proportioned  to  the  force  of 
the  vine.  We  may  therefore  say  that  nature,  desirous  to 
assign  to  each  quality  of  soil  a  peculiar  production,  has 
reserved  dry  light  soil  for  the  w  ine,  and  has  intrusted  the 
cultivation  of  corn  to  fat  and  w^ell  nurtured  lands  : 

Hie  segetes,  ilHc  veniunt  felicius  uvae. 

It  is  in  consequence  of  this  admirable  distribution  that 
agriculture  covers  w  ith  its  varied  productions  the  surface 
of  our  globe  ;  and  nothing  is  necessary  but  to  avoid  de¬ 
ranging  the  natural  oi’der,  and  to  apply  to  each  place  the 
proper  cultivation  to  obtain  almost  every  w  here  abundant 
and  varied  crops  :  * 

Nec  vero  terrae  ferre  omnes  omnia  possunt : 

Nascuntur  stcriles  saxosis  montibus  orni ; 

Littora  myrthelis  laetissinia ;  denique  apertos 
Bacchus  amat  colics. 

strong  argillaceous  earth  is  not  at  all  proper  for  the 
cultivation  of  the  vine ;  for  not  only  are  the  roots  pre¬ 
vented  from  extending  themselves  in  ramifications,  aAs 
the  case  in  fat  and  compact  soil ;  but  the  facility  w  ith 
wdiicb  these  strata  are  penetrated  by  w  ater,  and  the  obsti¬ 
nacy  w  ith  which  they  retain  it.  maiutain  a  permanent  state 


136 


On  the  Cultivation  of  the  Vine,  * 

of  humidity,  which  rots  the  root,  and  gives  to  all  the  indi¬ 
viduals  of  the  vine  symptoms  of  weakness,  which  soon 
end  in  their  destruction. 

There  are  some  kinds  of  strong  earth  which  do  not 
possess  those  hurtful  (jualities  that  belong  to  the  argilla¬ 
ceous  soil  above  mentioned.  Here  the  vine  grows  and 
vegetates  in  freedom  ;  but  this  strength  of  vegetation  still 
essentially  hurts  the  good  quality  of  the  grapes,  wbicli 
can  with  difficulty  acquire  maturity,  and  giver  the  wine 
neither  spirit  nor  flavour.  These  kinds  of  soil,  however, 
are  sometimes  set  apart  for  the  vine,  ^because  its  abun¬ 
dance  makes  up  for  its  quality,  and  because  it  is  oftei^ 
more  advantageous  for  the  farmer  to  cultivate  the  vine 
than  to  sow  corn.  Besides,  these  weak  but  a!)uudant 
wines  furnish  a  beverage  suited  to  labourers  of  everv 
class,  and  are  attended  with  advantage  in  regard  to  dis- 
tillation,  as  the  vines  require  little  culture. 

It  is  well  known  to  all  farmers  that  moist  soil  is  not . 
proper  for  the  cultivation  of  the  vine.  If  the  soil,  con¬ 
tinually  moistened,  is  of  a  fat  nature,  the  plant  languishes 
in  it,  rots,  and  dies :  on  tlie  other  hand,  if  the  soil  be 
open,  light,  and  calcareous,  the  vegetation  may  be  strong 
and  vigorous,  but  the  wine  arlsing'from  it  cannot  fail  to 
be  aqueous,  weak,  and  destitute  of  flavour. 

Calcareous  soil  in  general  is  proper  for  the  vine  :  be¬ 
ing  arid,  dry,  and  light,  it  affords  a  proper  support  to  the 
plant;  the  water  with  which  it  becomes  occasionally  im¬ 
pregnated  circulates,  and  freely  penetrates  through  the 
whole  stratum ;  the  numerous  ramifications  of  the  roots 
imbibe  it  at  every  pore  ;  and  in  all  "these  ])oints  of  view 
calcareous  soil  is  very  favourable  to  the  vine.  In  gene- 
wines  produced  in  calcareous  soil  are  spirituous,  and 
the  cultivation  is  so  much  the  easier,  as  the  soil  is  light 
and  not  strongly  connected ;  besides,  it  is  to  be  observed 
that  these  dry  soils  appear  exclusively  destined  fur  the 
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vine  :  tlie  want  of  water,  mould,  and  manure,  oppose  the 
idea  of  every  other  cultivation. 

Jiut  there  are  some  kinds  of  soil  still  more  favourable  to 
the  vine,  those  which  are  at  the  same  time  li^ht  and  peb¬ 
bly  :  the  root  easily  forces  itself  through  a  soil,  which, 
tiy  a  mixture  of  light  earth  and  pebbles,  is  rendered  ex¬ 
ceedingly  permeable.  '^Phe  stratum  of  galets  which  co¬ 
vers  the  surface  of  the  earth  defends  it  from  the  drying 
ardour  of  the  sun;  and  w  liile  the  stem  and  the  grapes 
rc*?A‘ive  the  benign  influence  of  that  luminary,  the  root, 
properly  moistened,  furnishes  the  juice  necessary  for  the 
labour  of  vegetation.  Soil  of  this  kind  is  called  in  dif¬ 
ferent  countries,  stony  soil,  sandy  soil,  &:c. 

Volcanic  earth  also  produces  delicious  wines.  I  have 
had  occasion  to  observe  in  did*erent  parts  of  the  south  of 
France  that  the  most  vigorous  vines  and  the  most  capital 
wines  were  produced  among  the  remains  of  volcanoes. 
These  virgin  earths,  prepared  for  a  long  time  in  the  bo¬ 
som  of  the  earth  by  subterranean  fires,  exhibit  an  inti- 
mate  mixture  of  all  the  earthy  principles  ;  their  semi- 

vitrified  texture,  decomposed  by  the  combined  action  of 

• 

the  air  and  water,  furnishes  all  the  elements  of  good  ve¬ 
getation,  and  the  fire  with  which  these  earths  have  been 
impregnated,  seems  to  pass  in  succession  into  all  the 
plants  intrusted  to  them,  '^i^he  wines  of  Tokay  and  the 
best  wines  of  Italy  are  the  ])roduction  of  volcanic  soil ; 
the  last  bishop  of  Agde  dug  uj),  and  planted  with  vines 
the  old  volcano  of  the  mountain,  at  the  bottom  of  which 
that  ancient  town  is  situated,  and  these  plantations  form 
at  present  one  of  the  richest  vineyards  in  that  canton. 

There  are  points  on  the  variegated  surface  of  our 
globe  where  the  granite  no  longer  presents  that  hardness 
and  unalterability  which  in  general  form  the  character  of 
that  primitive  rock  :  in  these  places  it  is  pulverulent,  and 
presents  to  the  eye  nothing  but  dry  sand  of  greater  er 
VoL.  I,  s. 


13b  On  the  Cultivation  of  the  Vine^ 

less  coarseness  :  it  is  amone;  these  remains  that  the  vine 
is  cultivated  in  several  parts  of  F'rance  ;  and,  when  a  fa¬ 
vourable  exposure  concurs  to  assist  the  increase,  the 
wine  is  of  a  superior  quality,  l^he  famous  Hermitage 
wine  is  produced  amidst  similar  ruins.  From  these  prin¬ 
ciples  it  may  he  readily  judged,  that  a  soil  like  that  of 
France  must  be  favourable  to  the  formation  of  good 
wine ;  as  it  exhibits  that  liglitness  of  soil  which  permits 
the  roots  to  extend  themselves,  and  allows  the  water  to 
filter  through  it,  and  the  air  to  penetrate  it :  that  lliiity 
crust  wiiich  moderates  and  checks  the  ardour  of  the  sun  ; 
that  valuable  mixture  of  cartliy  elements,  the  composi¬ 
tion  of  which  seems  so  advantageous  to  every  kind  of  ve¬ 
getation. 

Thus,  the  farmer,  more  anxious  to  obtain  wine  of  a 
good  quality  than  an  abundant  vintage,  will  establish  his 
vineyard  in  liglit  pebbly  soil  ;  and  he  will  not  make 
choice  of  a  fat  rich  soil  unless  he  intends  to  sacrifice  cpia- 
lity  to  quantity.^ 

fTo  be  continued. J 

*  Though  the  principles  here  established  are  proved  almost  b)  general  ob¬ 
servation,  we  must  not,  however,  conclude  that  there  are  no  exceptions.  Creuze- 
LatoucliC  observes  in  a  memoir  read  in  the  Agricultural  Society  of  La  Seine, 
that  tlie  valuable  vines  of  Ai,  Kpernay,  and  Ilautvillers  sur  la  Marne,  have  the 
same  exposure,  and  grow  in  the  same  soil  and  land  as  those  in  tlie  neighbour¬ 
hood.  The  same  author  observes,  that  attempts  have  been  made  to  convert  com 
lands  into  vineyards ;  but  it  is  probable  that  the  experiments  have  not  been  at¬ 
tended  with  sticccss,  and  that,  consequent!}',  there  arc  causes  ot  difference 
which  cannot  be  discovered  by  mere  inspection. 

This  author  adds,  that  the  primitive  earth  in  the  vineyards  of  the  first  rank  in 
Champagne,  are  covered  with  an  artificial  stratum  formed  by  a  mixture  of  turf 
and  rotten  dung,  common  earth  taken  from  the  sides  of  the  hills,  and  sonftetimes 
of  black  and  rotten  sand.  These  kinds  of  earth  are  canird  to  the  vineyards 
all  tlie  year  through,  except  in  vintage  time. 
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No.  18. 

i Observations  on  Maddering  :  together  with  a  simple  and 
certain  Process  for  obtainingj  icifh  great  Beauty  and 
Fixity^  that  colour  known  under  the  name  of  the  Tur¬ 
key  or  Advianaple  Red,  By  J.  AI.  Haussmanx.* 

I  HAVE  already  iodiealed,  in  iJie  Annates  de  Chimie  ^ 
and  <iie  Journal  de  Physique^  that  eartlis  and  metallic 
oxides  Ijave  more  or  less  tlie  property  of  attracting  and 
retaining  tlie  cedonring  parts  of  vegetable  and  animal 
suljstances  :  alnmine  and  tlie  oxide  of  iron  possess  it  in 
a  greater  degree  than  tlie  oxide  of  tin  ;  hut  the  attractive 
force  of  the  latter  far  surpasses  tiiat  of  the  other  earths 
and  metallic  oxides  in  regard  to  the  colouring  parts  of 
the  said  snhstanees. 

Ahimrne  and  metallic  oxides  <lo  not  retain,  'with  the 
same  force  of  adhesion,  the  cidonring  parts  of  all  animal 
and  vegetahie  subjects  indiscriminately :  that  of  madder 
adheres  much  stronger  than  those  of  the  other  colouring 
substances,  which  may  he  classed  in  the  following  order: 
kermes,  cochineal,  logwood,  yellow  India  wood,  woad, 
quercitron,  llrazil  wood,  red  India  wood,  yellow  berries, 
^c.  Tlie  gall-nut,  shumac,  and  <ither  astringent  colour¬ 
ing  substances,  act  principally  by  means  of  the  gallic 
acid,  and,  in  regard  to  their  degree  of  fixity,  may  be 
placed  immediately  after  madder :  the  case  is  not  the 

•  Tillocl',  vol.  12.  p.  170.  From  the  Annalcs  deChimie,  No.  122. 

I  We  must  lierc  mention,  tliut  C.  Chaptul,  minister  of  the  interior,  a  good 
judge  in  matters  of  this  kind,  wlien  he  communicated  to  us  these  observations, 
wrote  as  follows:  “  C.  Haussmann,  manufacturer  of  printed  cottons  at  Lagle- 
hach,,near  Colmar,  in  the  department  of  the  Upper  Rhine,  well  known  among 
those  chemists  who  apply  the  discoveries  of  science  to  improvements  in  the 
arts,  transmitted  to  me  tlie  annexed  memoir.  In  my  opinion  it  will  be  of  utility 
to  make  it  knowm  in  your  Annals,  and  the  author  on  my  request  has  consented  to 
its  being  published.”  J^ote  of  the  Editors  of  f/ic  Annalcs  de  Chimle. 
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same  with  the  Prussic  acid,  which  communicates  a  co¬ 
lour  to  different  metallic  oxides,  from  w  liicli  it  can  be  se¬ 
parated  cold  by  alkaline  leys. 

To  judge  of  the  fixity  of  colours  arising  from  animal 
and  vegetable  sul)stances,  tlie  best  method  is  to  employ  a 
ley  of  oxygenated  muriate  of  potash  or  soda,  with  excess 
of  alkaline  carbonate.  Tlie  longer  or  sliorter  resistance 
which  the  colours  make  in  this  ley,  will  indicate  what 
they  will  make  wdien  acid,  alkaline,  saponaceous,  and 
other  reagents  are  ein|)loyed. 

In  the  art  of  dyeing,  and  that  of  cotton-printing,  tlie 
name  of  maddering  is  given  to  that  process  by  which  tlie 
colouring  parts  of  madder  are  transferred,  by  means  of 
water  with  the  aid  of  heat,  to  aluniine,  or  to  the  oxide  of 
iron  fixed  in  any  kind  of  stuff. 

The  brightness  and  fixity  of  the  colours  obtained  from 
maddering  depend  not  only  on  the  process,  but  also  on 
the  state  and  purity  of  the  water  as  well  as  of  the  mad¬ 
der.  It  is  therefore  absolutely  necessary  to  avoid  or  to 
render  inactive  every  acid,  alkaline,  or  saline  substance 
that  may  be  contained  in  the  water,  or  in  the  madder  it¬ 
self.  I  have  shown  that,  by  adding  carbonate  of  lime, 
(pounded  chalk,)  madder  which  1  suspected  to  contain 
gallic  acid  was  corrected ;  but  that  my  friend  Charles 
Bertholdi,  professor  in  the  central  school  of  the  Upper 
Rhine,  afterw  ards  found  that  it  w  as  sulphuric  acid  united 
to  magnesia. 

The  important  discovery  of  this  addition  of  chalk, 
which  I  made  twenty-five  years  ago,  has  given  birth  to 
many  manufactories,  and  improved  all  those  established 
near  waters  which  do  not  run  over  or  hold  in  solution  this 
earthy  salt,  w  ithout  which  it  is  absolutely  impossible  to 
obtain  beautiful  and  fixed  madder  colours.  This  chalk 
since  that  time  has  become  a  new^  object  of  commerce  ; 
and  as  the  price  is  very  moderate,  I  have  not  yet  deter- 
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mined  the  just  proportion  to  be  employed :  in  general,  I 
take  one  part  for  four,  five,  or  six,  of  madder. 

In  order  to  obtain  the  brightest  madder  colours,  it  is 
not  sulficient  to  attend  to  the  quality  of  the  water  and  of 
the  madder :  it  is  necessary  also  to  observe  tlie  degree  of 
the  heat  of  the  bath  :  a  low  temperature  will  check  the 
attraction  of  tlie  colouring  parts,  and  prevent  them  from 
being  extracted,  while  one  too  high  will  favour  the  adhe¬ 
sion  of  the  yellow  particles  of  the  madder,  which  obscure 
and  tarnish  the  shades  intended  to  be  produced.  The 
only  colour  wliich  gains  by  increasing  the  heat  is  black. 
I  have  always  o])served,  tliat  on  withdrawing  the  fire 
from  below  the  boilers,  when  the  liand  can  no  longer  be 
held  in  the  aqueous  vehicle  which  they  contain,  if  the 
maddering  be  then  continued  for  two  or  three  hours,  the 
most  satisfactory  results  will  be  obtained,  as  the  furnace 
still  retains  a  sufficient  quantity  of  heat  to  maintain  the 
vehicle  at  the  same  temperature,  especially  when,  accord¬ 
ing  to  custom,  large  boilers  arc  employed.  Besides,  it 
would  be  very  difficult  to  fix  a  determinate  degree  of  heat 
by  the  thermometer  when  the  furnaces  arc  large. 

The  yellow  parts  of  the  madder  as  well  as  of  other 
colouring  substances  are,  it  is  probable,  nothing  else  than 
the  colouring  parts  tliemselves  combined  with  oxygen. 
Tiie  product  of  this  combination,  by  acquiring  greater 
solubility,  sulfers  itself  with  more  difficulty  to  be  taken 
aw  ay  by  clearing,  if  the  heat  has  not  been  properly  regu¬ 
lated  during  the  process  of  dyeing.  I  have  often  ob- 
served  that  madder,  and  other  colouring  substances,  when 
long  exposed  to  the  atmospheric  air,  do  not  give  colours 
of  the  same  intensity  and  the  same  brightness  as  before ; 
either  because  these  substances  absorb  the  oxygen  of  the 
atmosphere,  or  that  they  procure  this  radical  from  the  wa¬ 
ter  wdiich  they  attract,  or  which  they  naturally  contain  as 
a  constituent  principle,  and  w  hich  is  decomposed  by  a 
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slow  and  iiiscnsilile  fermentation.  4"he  exposnrCj  on  the 
2;rass,  of  cotton  or  linen  dyed  a  dark  madder  red^  mi2;lit 
support  the  idea  of  a  change  to  a  reddish  yellow  ;  for 
this  dark  ecdoiir  becomes  clearer  hut  fainter  by  the  expo¬ 
sure,  and  then  assumes  a  more  agreeable  shade  of  crim¬ 
son.  1  liave  shown,  in  a  memoir  on  indigo,  inserted  in 
i\\r  Journal  (Ip  Phijsiqnc  for  the  year  nitric 

acid  chanires  this  blue  ferula  into  a  yellowish  substance : 
a  similar  change  takes  place  by  exjiosini;,  on  the  mea¬ 
dow,  the  same  ferula  tixed  on  any  stiitf  m  liatcver :  and 
the  Yellow  rosultini;  in  these  two  wavs  is  more  soluble  in 
warm  water  than  in  the  same  iifjuid  when  cold.  It  lu)w- 
ever  appears  that  the  combination  of  oxy2;en  is  not  the 
only  cause*  of  the.  c!ian:re  of  colonr.s,  since  curtains  of 
any  stutT‘  dyed  oi*  coloun*d  any  sliade  whatever  I)y  vei;e. 
table  or  animal  substances,  and  exj)osed  to  the  Ii^!)t,  lose 
their  eedour  entirely  in  the  course  of  time  on  the  side  ex- 

t' 

posed  to  the  solar  rays,  while  tiie  opposite  side  retains  it 
for  a  considerable  time.  If  the  rays  of  the  sun  then  srive 
more  yi::;(tur  to  livin;;;  bodies  of  the  animal  and  yep;etable 
kin^chiin  by  disen^a^ins;  from  the  latter  oxy:;(*n  ::;as,  it 
apjjears  that  tliey  act  with  destructive  intluence  on  the 
same  bodies  deprived  of  life,  by  decomposini:;  their  con¬ 
stituent  ])rinciples.  In  all  cases  it  will  be  proper  to  pre¬ 
serve  tiic  colouring;  ingredients  in  dry  places  sheltered 
from  the  lii^ht,  which  acts  upon  these  bodies  perhaps  on¬ 
ly  ])y  decomposina;  the  constituent  arpieons  part,  the  oxy¬ 
gen  of  which  may  join  the  carbon  to  form  carbonic  acid. 
Resinous  and  oily  substances  should  be  preserved  in 
the  same  way.  These  conjectures  prove  at  least  that 
file  action  of  the  sun's  rays,  or  of  li,2;lit,  on  these  bodies, 
in  "eneral  presents  a  vast  held  for  interestins;  experiments 
10  be  undertaken. 

If  in  madderina;  I)ri2;hter  colours  are  obtained  by  care- 
Tully  res^nlatinis:  the  heat,  a  saerilice  is  made  at  the  same 
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time  of  a  small  portion  of  tlio  coloiirinj;  parts  of  the  mad¬ 
der,  wiiifli  cannot  he  entirely  cxliaiisted  except  hy  then 


iiicreasinir  the  heat  to  ehullition  :  hut  as  the  colours  thus 


obtained  are  deii;raded  more  or  less  in  the  ratio  of  the 


(piantity  of  the  madder,  the  ^all-nut  or  shumac  used,  this 
method  must  he  employed  witii  caution,  and  j)rincipally 
for  common  ellects,  either  in  regard  to  cotton  or  linen. 
To  avoid  as  much  as  possi!>le  the  loss  of  madder  after 
the  madderiui:;  of  iijood  articles  has  ])een  terminated,  and 
before  tlie  c(unmon  ones  are  put  iiito  tlie  hoiler,  powder¬ 
ed  2;all-nut  or  shumac  must  he  added,  with  a  new,  hut 
small  portion  of  madder:  the  [)rocess  must  he  manap;ed 
also  in  such  a  manner,  tliat  the  ehullition  shall  not  take 
[)lace  till  two  hours  after. 

I  several  times  tried  to  exhaust  tlie  madder  hy  simple 
eliuHition,  and  without  addin;^  any  thin.”*  else  tiian  chalk: 
hut  I  found  that  tliis  was  unfavourahle  to  all  colours, 
black  excepted  :  it  even  appeared  that  the  eirect  of  the 
madder  was  much  less  than  when  the  heat  was  mode¬ 
rately  applied,  and  when  the  accumulated  caloric  easily 
decomposed  tlie  colouriu";  suljstance.  It  is  this  tenden¬ 
cy  to  he  decoiiiposed,  and  particularly  hy  feimentation, 
however  little  it  he  moistened  or  diluted  with  water, 
which  has  hitherto  prevented  me  from  obtaining  a  sub¬ 
stantial  colour,  pretty  dark,  and  sufficiently  lixed  to  he 
applied  on  any  kind  of  stuiT.  1  observed  also,  that  if 
the  heat  was  carried  too  far  the  iirst  time,  in  circum¬ 
stances  when  it  was  |)roposed  to  madder  a  second  and 
third  time,  it  [n*evented  me  not  only  from  ohtainins; 
hri2;ht  and  agreeable  shades,  hut  also  of  the  re<|uisitc  in¬ 
tensity.  Tlie  acjueous  vehicle  of  the  madder,  at  too  hi^h 
a  temperature,  never  fails  to  weaken  the  adhesive  force 
of  the  alumine  and  the  oxide  of  iron  to  the  stuff*,  and  to 
take  from  it  a  portion,  which  an  experienced  eye  may  ea¬ 
sily  remark  on  examining  the  hath. 
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I  shall  here  repeat,  that  for  conimoii  and  low-priced 
articles  it  is  indispensably  necessary  to  employ  gall-nuts 
or  shumac,  which  will  save  one  half  and  even  two  thirds 
of  the  madder ;  but  the  colours  obtained  are  neither  so 
fixed  nor  so  bright.  The  addition  of  chalk,  however, 
must  not  be  omitted  ;  otherwise  the  gallic  acid  will  cany 
away  a  portion  of  the  aliimine  and  coloured  oxide  of 
iron,  which  will  weaken  the  shades,  and,  by  tarnishing 
the  stutfs,  will  also  attack  the  white  which  may  have 
been  preserved  in  them.  Without  the  addition  of  gall- 
nuts  or  shumac,  it  seemed  to  me  impossible  to  exhaust 
the  madder  entirely  of  its  colouring  parts  ;  which  made 
me  presume  that  their  adhesion  is  favoured  by  the  viscid 
nature  of  the  tanning  principle  of  these  astringent  sub¬ 
stances,  which  caiTy  away  and  combine  with  themselves 
the  colouring  parts.  I  shall  observe  also,  that  gall-nuts 
as  well  as  shumac  lose  the  property  of  dyeing  black ; 
and  acquire,  on  the  other  hand,  that  of  dyeing  or  colour¬ 
ing  alumine  yellow,  oxide  of  iron  olive  green,  by  the  ad¬ 
dition  of  chalk,  the  calcareous  base  of  which  unites  it¬ 
self  to  the  gallic  acid.  Do  these  vellow  and  olive-green 
colours  arise  from  any  peculiar  substance  contained  in 
the  gall-nuts  and  shumac,  or  are  they  indebted  for  their 
origin  to  the  tanning  principle  ?  This  remains  to  liC  ex¬ 
amined. 

-  The  quantity  of  madder  to  be  employed  in  dyeing 
ought  not  only  to  be  proportioned  to  the  extent  of  the 
surfaces  to  be  maddered,  but  also  to  the  concentration  of 
the  liquors  of  the  acetite  of  alumine  and  iron^  improper¬ 
ly  called  mordants  ;  that  is  to  say,  to  the  greater  or  less 
quantity  of  alumine  and  oxide  of  iron  which  these  saline 
"  liquors,  either  insulated  or  mixed  together,  when  they  dry 
on  the  articles  to  be  dyed,  may  have  left  or  deposited 
there  by  the  evaporation  of  the  acetic  acid.  If  the  ob¬ 
jects  to  be  dyed  are  not  numerous,  and,  in  particular, 
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when  bright  shades  only  are  to  be  produced,  they  may  be 
maddered  only  once ;  but  when  they  are  numerous,  and 
intended  to  have  dark  shades,  the  maddering  must  be  re¬ 
peated  twice,  and  even  thrice.  Tliree  cpiarters  of  a 
pound  of  madder  of  a  good  ([uality  are  sufficient  for  dye¬ 
ing  a  piece  of  white  Indian  cloth  of  ten  ells  in  length 
and  three  fpiarters  broad,  intended  to  exhibit  only  a  few 
coloured  objects  :  the  (juantity  of  the  colouring  sub¬ 
stance  must  be  increased  in  the  ratio  of  the  mass  of  alu- 
mine  and  oxide  of  iron,  fixed  on  a  piece  of  stult*  of  the 
above  dimensions.  It  may  be  extended  to  (5,  8,  10,  and 
even  12  pounds,  for  a  ground  well  covered  with  a  lively 
and  very  intense  colour.  Intelligence  and  practice  in  the 
management  of  a  dye-house  will  not  fail  to  indicate  near¬ 
ly  the  proper  proportions. 

Whatever  care  may  be  employed  in  maddering  to 
avoid  the  adhesion  of  the  yellow  parts,  tiie  colours  ob¬ 
tained  will  be  far  from  having  all  the  beauty  and  fixity 
which  they  might  acquire  by  clearing,  preceded  by  very 
long  ebullition  in  exceedingly  pure  water.  This  ebulli¬ 
tion  alone,  by  the  addition  of  bran,  will  serve  to  brighten 
the  colour :  more  rosy  reds  will  be  obtained  by  employ¬ 
ing  soap  witli  or  without  the  addition  of  bran  ;  carbonate 
of  potasli  or  of  soda,  substituted  for  bran,  will  make  the 
reds  incline  to  crimson ;  but  I  must  observe,  that  unless 
the  workman  cliooses  to  run  the  risk  of  making  the  reds 
entirely  brown,  and  in  such  a  manner  that  it  Avill  not  be 
possible  to  restore  them,  it  will  be  necessary,  before 
soap  and  alkalies  are  applied  to  the  stufls,  to  expose 
them  to  the  action  of  the  strongest  heat  that  can  be  com¬ 
municated  to  water,  l^his  operation  will  be  attended 
witlrsuccess,  if  as  little  passage  as  possible  be  afforded 
to  the  steam,  and  if  the  boilers  employed  be  converted 
into  a  sort  of  digesters.  The  fixity  of  the  colours  will 
be  proportioned  <o  the  time  employed  in  exposing  them 

Voi,.  1.  I’ 
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to  the  action  of  the  boiling  water.  It  is  needless  to  ob¬ 
serve,  that  there  is  no  danger  of  spoiling  the  colours  by 
soap  and  alkaline  carbonates,  when  the  maddering,  in¬ 
stead  of  being  directed  with  a  moderate  heat,  has  been 
carried  to  ebullition,  as  is  practised  in  many  dye-houses ; 
but,  in  this  case,  the  colours  obtained  are  more  difficult 
to  be  cleared. 

As  water  charged  with  oxygenated  muriatic  acid  easi¬ 
ly  carries  away  the  colouring  parts  of  madder,  as  well 
as  other  vegetable  and  animal  substances,  by  decompos¬ 
ing  them  ;  and  as  acids  more  concentrated  may,  in  their 
turn,  take  from  the  stuffs  the  colourless  alumine  and  the 
oxide  of  iron,  it  is  impossible  for  me  to  adopt  the  idea  of 
a  chemical  combination  of  the  colouring  parts  with  alu¬ 
mine  and  metallic  oxides,  which,  in  my  opinion,  when 
fixed  and  coloured  on  any  stufl*,  form  only  compound  ag¬ 
gregates. 

The  cleariug  of  objects  printed  on  a  white  ground  re¬ 
quires  modifications,  w  hich  I  shall  detail  on  a  future  oc¬ 
casion,  when  I  find  leisure.  It  w  ill  therefore  be  suffi¬ 
cient  at  present  to  state,  that  after  continuing  for  some 
time  my  experiments  on  the  Turkey  red,  inserted  in  the 
Annales  de  Chimie  for  the  year  1792,  I  at  last  found  a 
red  much  more  beautiful  and  durable  than  that  of  the 
Levant,  by  fixing  alumine  on  cotton,  thread,  and  linen, 
by  an  alkaline  solution  of  this  earth  mixed  with  linseed 
oil.  The  following  is  the  process  I  employed. 

f^To  be  continued.  J 
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No.  i9. 

Hxtraet  from  the  Memoir  of  xMessrs.  Mouchel,  ofVAh 
s;lej  in  the  Department  de  VOrne,  on  the  Manufacture 
of  Iron  and  Steel  Wire.^ 

This  is  one  of  the  most  considerable  manufactories  of 
this  kind  in  France,  and  is  said  to  produce  a  hundred 
thousand  quintals  of  iron  wire  annually,  in  cards  for 
wool-combing  only.  This  is  chiefly  consumed  in  France, 
and  exported  to  Spain,  Portugal,  Italy,  and  the  shores 
of  the  Levant.  It  is  necessary  that  the  attention  of  the 
manufacturer,  in  the  first  instance,  be  directed  to  the 
choice  of  materials ;  and  Messrs.  Mouchel,  after  trying 
a  great  many  specimens,  have  adopted  the  iron  from  the 
departments  of  POrne  and  Haute  Saone,  as  being  the 
best  adapted  for  tlie  purpose.  The  first  affords  the  best 
wire  for  screws,  nails,  and  pins ;  but,  by  reason  of  its 
ductility,  that  of  the  latter  department  can  be  made  ex¬ 
tremely  fine,  and  appears  to  be  most  free  from  heteroge¬ 
neous  particles.  Tlie  inconvenience  of  being  obliged  to 
use  iron  from  diftereut  smelting  houses,  was  found  to  be 
extremely  prejudicial  to  tlie  uniformity  and  perfection 
rer|uired  in  the  delicate  processes  that  are  necessary  in 
making  iron  w  ire.  I’liese  manufacturers  therefore  esta¬ 
blished  a  smelting  house  of  their  ow  n  in  the  department 
of  Haute  Saone,  whence  the  prepared  iron  is  conveyed 
by  means  of  rivers  and  canals,  at  a  small  expense,  to  the 
manufactory  at  I’Aigle. 

AVhen  the  iron  has  lieen  formed  into  an  irregular  bar 
of  about  a  centimetre  (.39371  inches  English)  in  diame- 
.ter,  they  begin  to  draw  it  into  w  ire.  For  this  purpose 


•  Retrospect,  vol.  6.  p.  142.  From  Repertory  of  Arts,  Nos  9.5  and  96,  Se¬ 
cond  Scries. 


148 


•  Messrs,  Moucliel  on  the 


they  first  pass  it  four  times  throui^h  the  drawiiii;  plate. 
The  fibres  which  appear  at  the  utmost  extension  of  the 
molecules  that  are  arranii^ed  lengthways^  are  removed  by 
heatj  and  the  process  again  repeated  three  times,  'riie 
whole  operation  is  thus  repeated  five  times,  and  conse¬ 
quently  tlie  wire  is  passed  through  fifteen  numbers  ;  af¬ 
ter  whicli  a  single  heating  is  sufficient  to  fit  it  to  pass 
through  six  others,  and  then  it  is  reduced  to  the  thick¬ 
ness  of  a  knittin":  needle.  Steel  wire  being  much  harder 
tlian  that  made  of  iron,  reijuires  to  he  passed  through 
forty-four  numbers,  and  to  he  annealed  every  second 
time.  I'iie  wire  is  drawn  with  eith.er  the  pincers  or  the 
boiibin,  wijich  is  a  cylinder  adapted  to  axle-trees.  Tins 
last  was  invented  bv  the  grandfather  of  Messrs.  Mon- 
chel,  and  is  used  to  ])reveut  the  marks  occasioned  by  the 
application  of  the  pincers.  I'he  degree  of  heat  re(|uired 
in  annealing  the  wire  must  be  regulated  by  the  diameter; 
as  upon  this  much  of  tlie  perfection  of  the  manufacture 
depends.  When  the  wire  is  sufficiently  stretched  at  each 
heating,  it  assumes  a  peculiar  ctdour,  whicli  the  work¬ 
men  are  careful  to  observe. 

For  annealing  the  wire,  these  manufacturers  employ  a 
large  elevated  furnace,  in  which  the  wire  is  siqiported  in 
the  middle  of  the  fiames  on  bars  of  cast  iron.  This  fur¬ 
nace  is  capable  of  containing  seven  thousand  pounds 
weight  of  wire,  so  arranged,  that  the  thickest  is  exposed 
to  the  greatest  heat ;  so  that  the  whole  becomes  equally 
heated  in  the  same  time.  An  inconvenience,  however, 
is  experienced  with  this  furnace,  Mhich  leaves  the  heat¬ 
ed  wire  exposed  to  the  atmospheric  air,  which  occasions 
both  a  considerable  loss  of  oxyd,  and  an  expense  in  re¬ 
moving  it.  In  order  to  prevent  this,  they  have  invented 
another  furnace,  which  is  round,  and  about  one  metre 
six  decimetres  (near  5  feet  3  inches  English)  in  diame¬ 
ter  5  and  one  metre  eight  decimetres  (j  feet  10.867^ 
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inches)  in  ]iei;;ht^  exclusive  of  its  parobolic  arch  and 
chimney.  Tlie  interior  of  tliis  furnace  is  divided  into 
three  parts  ;  the  first  receives  the  cinders  ;  the  second  is 
the  fire  place  :  and  the  third  receives  the  wire,  which  is 
]daced  between  two  cylinders,  situated  witliin  each  other, 
and  made  air  ti£;ht.  The  diameter  of  the  larger  cylinder 
is  about  one  metre  four  centimetres  (near  55  inches)  and 
that  of  the  inner  one  about  one  metre  (39.371  inches;) 
and  the  fire  circulates  about  the  exterior  surface  of  the 
former,  and  within  the  latter.  Several  pairs  of  cylinders 
are  provided,  in  order  tliat  they  may  be  changed  every 
liour,  whicli  is  effected  by  means  of  a  lever,  that  ena¬ 
bles  one  man  to  draw  them  out  or  push  them  in  at  plea¬ 
sure.  These  cylinders  are  not  opened  till  some  time  af¬ 
ter  they  are  drawn  out  of  the  fire,  which  prevents  the 
oxidation  that  would  take  place  if  the  atmospheric  air 
was  admitted  while  the  wire  was  hot.  This  new  furnace 
is  more  ex])cnsive  than  that  which  was  previously  used  ; 
but  its  advantages  more  than  counterluilance  this  ex¬ 
pense.  Jt  is  used  for  all  wire  intended  for  cards ;  and 
the  large  furnace  for  tbat  of  a  larger  and  liarder  kind ; 
but  in  order  to  diminish  the  formation  of  the  oxyd,  the 
bundles  of  wire  are  dipped  into  a  quantity  of  wet  clay, 
and  then  put  into  the  furnace,  and  suffered  to  dry  before 
I  he  fire  is  lighted. 

^riiese  authors  make  use  of  two  sorts  of  drawing 
plates  ;  large  and  small ;  in  the  formation  of  which  great 
care  is  necessary,  as  much  depends  upon  the  ability  Avith 
which  this  is  executed.  The  method  they  employ  for 
ibis  purpose  is  to  put  pieces  of  iron  of  a  proper  size  and 
quality,  into  a  furnace  with  cast  steel,  and  increase  the 
heat  until  the  latter  is  fused ;  then  the  iron  is  taken  out, 
and  the  steel  that  adheres  to  it  is  amalgamated  with  it  by 
gentle  blows. 

It  is  then  permitted  to  cool,  and  the  same  process  re- 
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pealed  several  timcs^  till  the  plate  has  acquired  its  pro¬ 
per  form  and  hardness.  It  is  necessary  tliat  these  plates 
should  be  of  considerable  thickness  ;  and  the  smallest 
used  by  Messrs.  Mouchel  are  at  least  two  centimetres 
(.7874?^  inches)  in  thickness.  After  the  wire  has  under¬ 
gone  the  last  operation  in  the  workshop  of  the  wire 
drawer,  and  is  reduced  to  the  required  degree  of  fineness, 
the  smallest  of  w  hich  is  stated  at  100,000  metres  in 
length  to  a  chiliogram ;  or  109,366f  yards  to  Sib.  3oz. 
5dr.  avoirdupois,  by  means  of  the  bobbin,  it  is  subjected 
to  the  process  of  dressage  or  straightening,  which  is 
esteemed  the  most  difficult  and  delicate  of  all  the  opera¬ 
tions.  By  this  it  loses  the  bend  or  curve  it  had  acquired 
on  the  bobbins.  For  the  more  readily  and  eft*ectually 
performing  this  part  of  the  manufacture,  these  authors 
have  also  invented  apparatus  for  both  straigiitening  the 
wire,  and  determining  its  suppleness.  But  for  a  parti¬ 
cular  description  of  these,  with  other  particulars,  and  a 
table  of  the  prices  of  the  different  sorts  and  sizes  of  w  ire, 
we  must  refer  to  the  Numbers  of  the  Repertory  of  Arts, 
mentioned  at  the  head  of  this  article,  and  the  plate  by 
which  the  memoir  is  accompanied. 

Observations  by  the  Editors  of  the  Retrospect. 

Those  persons  w  ho  are  either  engaged  or  interested  in 
manufactures  of  this  nature,  we  conceive  would  be  am¬ 
ply  repaid  for  their  trouble  of  perusing  this  memoir.  It 
will  be  found  to  combine  a  much  greater  degree  of  scien¬ 
tific  ingenuity  and  practical  experience  than  are  usually 
met  w  ith  in  similar  essays,  and  the  success  with  w  hich 
these  have  been  exerted  may  easily  be  inferred  from  the 
fineness  of  the  wire  produced.  From  the  above  state¬ 
ment  it  appears  that  a  pound  avoirdupois  of  the  smallest 
wire  contains  about  4’9,553  yards  in  length.  Now,  ad- 
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mittin;  the  specific  gravity  of  this  wire  to  be  77^8, 
and  a  pound  will  contain  cubic  inches.  Therefore 


'-Si  X  =  idlm  =  .00000199316  inches  for 

the  area  of  its  section,  and  consequently,  .0091593  for 
its  diameter. 

Another  circumstance  which  confirms  our  opinion  re¬ 
lative  to  the  formation  of  the  drawing  plates,  is,  that  one 
of  these  large  plates  reduces  1400  chiliograms,  from  the 
largest  size  to  that  of  No.  6,  which  is  about  the  thick¬ 
ness  of  a  knitting  needle  :  and  400  chiliograms  are  also 
reduced  from  this  size  to  the  smallest  carding  wire,  by 
being  passed  twelve  times  successively  through  a  single 
small  plate.  This  we  apprehend  could  not  take  place, 
unless  they  were  very  perfect. 

[The  Editor  will  esteem  it  a  favour,  if  any  person  possessing  the 
above  mentioned  numbers,  would  allow  him  the  opportunity  of  giv¬ 
ing  this  paper  more  fully  than  is  here  done,  and  of  obtaining  an  en¬ 
graving  of  the  plate.] 


No.  20. 

Method  of  preparing  Ox-Gall  in  a  concentrated  state 
for  Painters^  and  for  other  Uses,  By  Richard  Ca- 

THERY.^ 

Sir, 

It  has  been  long  a  desideratum  to  find  out  a  method 
of  preparing  ox-gall  for  the  use  of  painters,  so  as  to 
avoid  the  disagreeable  smell,  which  it  contracts  by  keep¬ 
ing  in  a  liquid  state,  and  at  the  same  time  to  preserve  its 
useful  properties.  I  have  invented  a  method  of  doing  it 

*  Nicholson,  vol.  30.  p.  154.  from  Trans,  of  Soc.  of  Arts,  vol.  28.  p.  106. 
Ten  guineas  were  voted  to  Mr.  Cathery  for  this  invention. 
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with  very  little  expense,  which  will  be  a  great  saving  to 
those  who  use  gall,  as  it  will  prevent  it  from  putrifying, 
or  breeding  maggots. 

One  gall  prepared  in  my  method  will  serve  an  artist  a 
long  time,  as  it  will  keep  a  great  number  of  years.  It 
will  be  a  convenient  article  for  use,  as  a  small  cup  of  it 
may  be  placed  in  the  same  box  which  contains  other  co¬ 
lours,  where  it  will  be  always  ready.  The  qualities  of 
gall  are  well  known  to  artists  in  water-colours,  particu¬ 
larly  to  those  who  colour  prints,  as  many  colours  will 
not,  without  gall,  work  free  on  such  paper,  on  account  of 
the  oil  that  is  used  in  the  printing-ink. 

The  artists  who  make  drawings  in  water-colours  also 
use  gall  in  the  water  which  they  mix  their  colour  with,  as 
it  clears  away  that  greasiness,  which  arises  from  moist 
hands  upon  paper,  and  makes  the  colour  work  clear  and 
bright.  My  preparation  is  ready  for  use  in  a  few  mh 
nutes,  all  that  is  necessary  being  to  dissolve  about  the 
size  of  a  pea  of  it  in  a  table-spoonful  of  water. 

It  is  also  of  great  use  to  housekeepers,  sailors,  and 
others,  to  clean  woollen  clothes  from  grease,  tar,  kc. ;  and 
will  be  found  advantageous  for  many  other  |)urposes. 

If  it  should  meet  with  the  approl)ation  of  the  Society. 
I  have  no  objection  to  prepare  it  for  sale. 

I  am  Sir,  your  obedient  servant, 

RICHARD  CATHERY, 

Botanical  Colourcr. 

Process  for  preparing  Ox-Gall  in  a  concentrated  state. 

by  •I/r.  Cathery. 

Take  a  gall  fresh  from  the  ox,  and  put  it  into  a  basin, 
let  it  stand  all  night  to  settle,  then  pour  it  off  from  the 
sediment  into  a  clean  earthen  mug,  and  set  it  in  a  sauce¬ 
pan  of  boiling  water  over  the  lire,  taking  care  that  none 
of  the  water  gets  into  the  mug.  Let  it  boil  till  it  is  quite 
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thick,  then  take  it  out  and  spread  it  on  a  plate  or  dish, 
and  set  it  before  the  fire  to  evaporate ;  and  when  as  dry 
as  you  can  get  it,  put  it  into  small  pots,  and  tie  papers 
over  their  tops  to  keep  the  dust  from  it,  and  it  will  be 
good  for  years. 

Certificates  were  received  from  Mr.  Gabriel  Bayfield, 
No.  9,  Park  Place,  Walworth,  and  Mr.  William  Ed¬ 
wards,  No.  9,  Poplar  Ro\v,  both  botanical  colourers, 
stating,  that  they  have  used  the  ox-gall  prepared  by  Mr. 
Cathery,  and  find  it  to  answer  better  than  gall  in  a  liquid 
state ;  that  this  preparation  is  free  from  disagreeable 
smell,  and  is  much  cheaper,  as  one  ox-gall  thus  prepared 
will  last  one  person  for  two  years,  and  be  as  fresh  as  if 
just  taken  from  the  ox. 

A  Certificate  was  received  from  Mr.  James  Stewart, 
No.  ^6,  St.  Martin’s  Street,  Leicester  Square,  stating, 
that  he  lately  belonged  to  his  Majesty’s  ship  the  Vestal 
frigate,  and  that  he  took  out  with  him,  in  a  voyage  to 
Newfoundland,  a  large  pot  of  the  prepared  ox-gall,  for 
the  pur[)ose  of  washing  his  greasy  clothes  for  t^vo  years  ; 
that  he  found  it  very  serviceable,  and  to  keep  its  virtue  as 
well  as  the  first  day. 

No.  21. 

Experiments  on  the  Growth  of  White  Thorny  pointing 
out  a  better  Method  of  propagating  that  valuable  Plant 
than  had  before  been  practised.  Bij  Samuel  Tat- 
LOR,  Esq.  of  Mostoiij  near  Manchester.* 

For  these  experiments  the  silver  medal  of  the  Society 
for  the  Encouragement  of  Arts,  &c.  w  as  voted  to  Mr. 
Taylor,  from  w  horn  the  follow  ing  accounts  w  ere  received. 
Specimens  of  the  plants  are  reserved  in  the  repository  of 
the  society,  where  they  may  be  seen  by  agriculturists. 


•  Tilloch,  vol.  25.  p,  39.  From  Trans,  of  the  Society  cff  Arts  &c.  1805, 
VoL.  I. 
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Gentlemen, 

Every  one  of  yon,  I  think,  will  allow  that  fences  arc 
material  objects  to  be  attended  to  in  agriculture :  you 
must  also  be  convinced  that  there  is  no  plant  in  this  king¬ 
dom  of  which  they  can  so  properly  be  made  as  the  Cra¬ 
taegus  oxyacantha  Linnaei,  or  common  White  Thorn.  In 
consequence  of  my  being  convinced  of  this,  I  have  been 
induced  to  make  a  few  experiments  to  effect  the  better 
propagation  of  that  valuable  plant ;  the  result  of  which, 
along  with  specimens  of  my  success,  I  beg  leave  to  sub¬ 
mit  to  your  inspection. 

In  the  year  1801,  I  had  occasion  to  purchase  a  quan¬ 
tity  of  thorns,  and  finding  them  very  dear,  I  w  as  deter¬ 
mined  to  try  some  experiments,  in  order  if  possible  to 
raise  them  at  a  less  expense.  I  tried  to  propagate  them 
from  cuttings  of  the  branches,  but  w  ith  little  or  no  suc¬ 
cess.  I  likewise  tried  if  pieces  of  the  root  w  ould  grow  ; 
and  I  cut  from  the  thorns  which  I  had  purchased  about  a. 
dozen  of  such  roots  as  pleased  me,  and  planted  them  in 
a  border  along  w  ith  those  I  had  bought.  To  my  great 
astonishment,  not  one  of  them  <iied  ;  and  in  two  years 
they  became  as  good  thorns  as  the  average  of  those  I  had 
purchased.  The  thorns  I  purchased  were  three  years 
old  when  I  got  them.  In  April,  1802, 1  had  occasion  to 
move  a  fence,  from  Avhich  1  procured  as  many  roots  of 
thorns  as  made  me  upw  aids  of  two  thousand  cuttings,  of 
w  hich  1  did  not  lose  five  in  the  hundred. 

In  the  spring  cf  1803,  Hikcw  ise  planted  as  many  cut¬ 
tings  of  thorn  roots  as  I  could  get.  In  1804,  I  did  the 
same  ;  and  this  year  1  shall  plant  many  thousands. 

I  have  sent  for  your  inspection  specimens  of  the  pro¬ 
duce  of  1802,  1803,  and  1804,  raised  after  my  method, 
with  the  best  I  could  get  of  those  raised  from  haw  s  in 
the  common  way,  which  generally  lie  one  year  in  the 
ground  before  they  vegetate.  They  are  all  exactly  one, 
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two,  and  three  years  old,  from  the  day  they  were  plant¬ 
ed. — I  w  as  so  pleased  with  my  success  in  raising  so  va¬ 
luable  an  article  to  the  farming  interest  of  this  kingdom, 
at  so  trifling  an  expense,  (for  it  is  merely  that  of  cutting 
the  roots  into  lengths  and  planting  them,)  that  I  was  de* 
termined  to  make  it  known  to  the  world,  and  could  think 
of  no  better  method  than  communicating  it  to  your  socie¬ 
ty  ;  and  should  you  so  far  approve  of  this  method  of 
raising  thorns,  as  to  think  me  entitled  to  any  honorary 
reward,  I  shall  receive  it  with  gratitude,  but  shall  feel 
myself  amply  repaid  for  any  trouble  I  have  been  at,  should 
you  think  it  worthy  a  place  in  the  next  volume  of  your 
Transactions. 

The  method  of  raising  the  thorns  from  roots  of  the 
plant,  is  as  follows. 

I  w  ould  advise  every  farmer  to  purchase  a  hundred  or 
a  thousand  thorns,  according  to  the  size  of  his  farm,  and 
plant  them  in  his  orchard  or  garden,  and  w  hen  they  have 
atUvined  the  thickness  of  my  three  year  old  specimens, 
w  hich  is  the  size  I  always  prefer  for  planting  in  fences, 
let  him  take  them  up*  and  prune  the  roots  in  the  manner 
I  have  pruned  the  specimen  sent  you,  from  w  hich  he  w  ill 
upon  an  average  get  ten  or  twelve  cuttings  froHi  each 
plant,  w  hich  is  as  good  as  thorns  of  the  same  thickness ; 
so  that  you  will  easily  perceive  that  in  three  years  he  w  ill 
have  a  succession  of  plants  fit  for  use,  which  hd  may  if 
he  pleases  increase  tenfold  every  time  he  takes  them  up. 

The  spring  (say  in  all  April)  is  the  best  time  to  plant 
the  cuttings,  w  hich  must  be  done  in  row  s  half  a  yard 
asunder,  and  about  four  inches  from  each  other  in  the 
row ;  they  ought  to  be  about  four  inches  long,  and  plant¬ 
ed  w  ith  the  top  one-fourth  of  an  inch  out  of  the  ground, 
and  w  ell  fastened ;  otherw  ise  they  w  ill  not  succeed  so 
wtII. 
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The  reason  why  I  prefer  spring  to  autumn  for  plants 
ing  the  roots,  is,  that  were  they  to  be  planted  in  autumn, 
they  would  not  have  got  sufficient  hold  of  the  ground  be¬ 
fore  the  frost  set  in,  which  would  raise  them  all  from  the 
ground ;  and,  if  not  entirely  destroy  the  plants,  would 
oblige  the  farmer  to  plant  them  afresh. 

1  have  attached  the  produce  of  my  three-year-old  spe¬ 
cimen  to  the  plants  it  came  from,  cut  in  the  way  I  al¬ 
ways  practise  ;  on  the  thick  end  of  the  root  I  make  two, 
and  on  the  other  end  one  cut,  by  which  means  the  pro¬ 
per  end  to  be  planted  uppermost,  which  is  the  thick  one, 
may  easily  be  known. 

Although  I  recommend  the  roots  to  be  planted  in  April, 
yet  the  farmer  may,  where  he  pleases,  take  up  the  thorns 
he  may  want,  and  put  the  roots  he  has  pruned  off  into 
sand  or  mould,  where  they  will  keep  until  he  has  leisure 
to  cut  them  into  proper  lengths  for  planting ;  he  will  like- 
w  ise  keep  them  in  the  same  way  until  planted. 

The  great  advantage  of  my  plan  is  :  first,  that  in  case 
any  one  has  raised  from  haws  a  thorn  with  remarkably 
large  prickles,  of  vigorous  growth,  or  possessing  any 
otber  qualification  requisite  to  make  a  good  fence,  he 
may  propagate  it  far  belter  and  sooner,  from  roots,  than 
any  other  way.  Secondly,  in  three  years  he  may  raise 
from  roots  a  better  plant  than  can  in  six  years  be  raised 
from  haw  s,  and  w  ith  double  the  quantity  of  roots ;  my 
three -year-old  specimen  would  have  been  half  as  big 
again,  had  I  not  been  obliged  to  move  all  my  cuttings 
the  second  year  after  they  w  ere  planted. 

It  w^ould  not  be  a  bad  way,  in  order  to  get  roots,  to 
plant  a  hedge  in  any  convenient  place,  and  on  each  side 
trench  the  ground  two  yards  wide,  and  two  grafts  deep  ; 
ft’om  which,  every  two  or  three  years,  a  large  quantity  of 
roots  might  be  obtained,  by  trenching  the  ground  over 
again,  and  cutting  away  what  roots  were  found,  which 
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would  all  be  young  and  of  a  proper  thiekneid.  I  do  not 
like  them  of  a  larger  size  than  the  specimens  sent. 

I  am  at  present  engaged  in  several  experiments,  to  en¬ 
deavour  to  propagate  the  thorn  from  the  branches,  which, 
if  successful,  I  will  communicate  to  you ;  but  I  am  of 
opinion,  that  what  is  now  done  is  suflBcient. 

Should  the  society  require  any  further  explanations,  I 
shall  be  happy  in  doing  my  utmost  to  furnish  such  ex¬ 
planations. 

SAMUEL  TAYLOR. 

Moston,  near  Manchester^ 

May  6th,  1805. 

Te  the  Society  of  Arts,  §‘c. 
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(Continued  from  page  80.) 

1792. 

Benjamin  Folger,  January  2,  cleansing  whale  oil. 

Obadiah  Herbert,  January  28,  spinning  and  twisting  thread. 

John  Bailey,  February  23,  Steam  Jack. 

David  Hartley,  February  24,  hardening  and  tempering  steel. 
David  Ridgeway,  March  7,  improvement  in  making  bricks. 
Samuel  Green,  March  28,  canvass  conductor  to  be  used  when 
houses  are  on  fire. 

Timothy  Kirk  and  Robert  Leslie,  May  9,  weaving  of  wire. 
Thomas  Farrington,  May  9,  Machine  for  sawing  wood  and  bark. 
George  Morris,  July  10,  preservation  of  plants  from  frost,  &c. 
Samuel  G.  Dorr,  October  20,  Machine  called  “  the  wheel  eff 
knives,”  for  shearing  and  raising  the  nap  on  cloths. 

Sol.  Hodge  and  J.  Dorr,  Oct.  23,Handmill  for  picking  millstones. 

1793. 

•  James  Caldwell  and  Christopher  Batterman,  Jan.  26,  improved 
machine  for  manufacturing  tobacco. 

Joseph  Pope,  January  26,  improvement  in  wind  mills. 


•  Nicholson,  vol.  12.  p.  220. 
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Chrislopher  Collet,  January  SC,  intntilacturmg.1)riok9. 

Samuel  Morey,  January  2$,  unproved  mode  of  turning  a  tpi^ 
Robert  Leslie,  January  30,  double  pendulum  for  ships. 

Robert  Le  slie,  January  30,  clock  pendulum. 

Robert  Leslie,  January  30,  double  pendulum. 

Raiph  Hodgson,  Feb.  1,  manufacturing  oiled  silk  and  linen, 
Apollos  Kinsley,  Feb.  I,  improvement  in  making  bricks. 

Robert  Leslie,  Feb.  2,  construction  and  tone  of  bells. 

Rich.  Rosewel  Saltonstall,  Feb.  28,  manufacturing  rhus  or  sumacli. 
John  Carnes,  jun.  April  1 1,  improvement  in  paper  moulds. 
Edward  Ryan,  April  29,  furnace  for  pot  and  pearl  ashes. 

Jonathan  Williams,  jun.  March  13,  moulds  for  claying  sugac. 
Rich.  R.  Saltonstall,  May  1,  manufacturing  rhus  or  sumach. 
Robert  Heterick,  June  1 1,  stove  of  cast  iron. 

Joseph  Stacey  Sampson,  July  5,  applying  and  regulating  the  sails 
of  ships,  boats,  &c. 

Samuel  Brouwer,  A.ug.  17,  manufacturing  brick  and  pantile. 
Abijah  Babcock,  Dec.  2,  machine  for  propelling  vessels,  &c. 
John  Clarke,  Daniel  '•^tansbury,  Apollos  Kinsley,  John  Clarke, 
Dec.  31,  disputed  claim  for  a  machine  to  work  in  a  current  of  wa¬ 
ter,  &c.  decided  in  favour  of. 

1794. 

Thomas  Perkins,  Feb.  7,  manufacturing  nails. 

James  Davenport,  Feb.  24,  weaving  and  beating  sail  duck. 

J.  Simpson,  March  4,  improvement  in  distilling  spirituous  liquors. 
Za.hariah  Cox,  March  14,  round  saw. 

Eli  Whitney,  March  14,  machine  for  ginning  cotton. 

B.  Taylor,  March  23,  mode  of  preventing  the  progress  of  fire. 

J.  Biddis,  March  31,  improvement  in  manufacturing  paper,  8cc. 
R.  Robotham,  April  12,  composition  for  flooring  houses.  Sec. 

^  John  J.  Staples,  April  25,  improvement  in  curriagea,  to  be  pro¬ 
pelled  by  the  mechanical  powers. 

William  Hodgson,  April  28,  machine  for  threshing  grain,  Sec. 
James  Drake,  May  9,  construction  of  bellows. 

Richard  Robotham,  June  2,  manufacturing  of  candles. 

George  Parkinson,  June  16,  Manufacturing  cordage. 

John  Markley,  July  19,  new*  mode  of  grinding  bark. 

Elisha  Rigg,  July  29,  improvement  in  the  method  of  working 
pumps. 

Alexander  Anderson,  Sept.  2,  improvement  in  a  steam  still. 
Benjamin  Wynkoop,  Sept.  13,  new  mode  of  propelling  vessels. 
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Jaxxies  Fennel,  Sept.  24,  mode  of  making  salt. 

Joshua  Hatheway,  Oct!  29,  impiOTCfmcnt  in  hydraulics. 

J.  Wardrop,  Nov.  5,  improvement  in  a  threshing  machine. 

John  Kincaid,  Nov.  25,  improvement  in  stills. 

Apollos  Kinsley,  Dec.  20,  tempering  mortar  and  making  bricks. 

List  of  English  Patents.* 

1796. 

Michael  Bowman,  March  1 ;  for  a  truss  for  the  prevention  and 
cure  of  ruptures. 

Lord  William  Murray,  March  8;  for  the  inventiohand  discovery 
of  extracting  starch  from  horsc-chesnuts. 

John  Atkinson,  March  8  ;  for  the  application  of  certain  materials 
to  make  white  paint. 

Robertson  Bnchanan,  March  8  ;  for  a  pump  for  raising  water  in 
various  situations. 

Robert  Salmon,  March  8 ;  for  an  improvement  in  certain  ma¬ 
chines  for  weighing  goods,  &c. 

Major  Pratt,  March  11;  for  a  certain  composition  to  answer  the 
purpose  of  mill-stones. 

William  Woods,  March  17 ;  for  a  hand-pump  for  raising  water 
out  of  ships,  and  other  places,  by  which  a  greater  quantity  of  water 
can  be  raised  in  less  time  than  by  any  other  pump  now  in  use. 

Richard  Varley,  March  17 ;  for  an  improved  method  of  carding, 
roving,  and  spinning  cotton,  wool,  &c. 

John  Gregory  Hancock,  April  6 ;  for  paper  ornamented  by  em¬ 
bossing  and  enchasing. 

Samuel  Godfrey,  April  6 ;  for  a  machine  to  relieve  the  labour  of 
animals,  in  draft  or  burden. 

William  Moorcroft,  April  16;  for  an  improved  and  expeditious 
method  of  making  horse-shoes,  &c. 

Patrick  Miller,  May  3  ;  for  the  invention  of  a  vessel  on  a  new 
construction,  which  draws  less  water  than  any  other  vessel  of  the 
same  dimensions,  which  cannot  founder  at  sea,  and  which  is  put  in 
motion,  in  calms  and  light  winds,  by  a  method  never  before  pratised. 

(To  be  continued.) 
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Spent  OU  of  the  Currierg. 

INTELLIGEVCE. 

S/icnt  Oil  of  the  CurriersJ* 

The  process  by  which  the  curriers  impregnate  their  skins  is  by 
smearing  the  oil  upon  the  wet  skin,  into  which  it  penetrates  as  the 
moisture  evaporates.  A  pure  oil  could  not  perhaps  be  thus  spread, 
and  most  probably  would  not  enter  the  skin  with  the  desired  effect, 
or  render  it  as  supple  as  that  oil  which  from  experience  they  arc 
led  to  prefer. 

The  celebrated  Seguin  has  directed  his  attention  to  this  ingre* 
dient  of  such  eKtensive  manufacturing  utility.  He  remarks,  that 
this  material  (by  the  name  of  Degraa'  is  of  two  kinds  in  France; 
yiz,  the  common  sort  and  that  of  Niort.  The  first  is  the  imme¬ 
diate  product  of  the  chamoying  of  skins,  which  are  cleared  of  their 
surplus  oil  by  solution  of  potash.  It  therefore  contains  not  only 
soap,  but  likewise  gelatine.  It  is  evaporated  to  dryness,  and  then 
sold  as  Degraa,  At  Niort  it  is  decomposed  by  sulphuric  acid,  and 
the  precipitate  is  called  the  Deg'^as  of  that  town. 

Mr.  Seguin  finds  by  analysis,  that*  this  last  is  oxigenated  oil, 
whereas  the  other  is  a  compound  of  soap  and  gelatine.  He  suc¬ 
ceeded  in  giving  to  whale  oil  all  the  properties  of  the  Degraa  of 
Niort,  by  boiling  one  pound  for  a  few  minutes  with  half  an  ounce 
of  nitric  acid  at  25  degrees.  He  observed  that  no  gas  is  disen¬ 
gaged  in  this  operation ;  but  that  water' and  nitrate  of  ammonia  are 
formed ;  and  he  concludes  that  the  oil  was  oxigenated,  not  by  ab¬ 
sorbing  the  oxigen  of  the  acid,  but  by  yielding  to  it  part  of  the  hy¬ 
drogen  which  was  one  of  its  own  component  parts.  The  result  is 
the  more  interesting,  as  the  Degraa  of  Niort  being  much  more 
esteemed  than  the  common  sort,  the  curriers  may  hereafter,  instead 
of  paying  a  great  price  for  it,  make  it  in  as  large  quantities  as  they 
please  by  following  the  process  here  indicated. 


